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* 
Forthcoming Events. 
JANUARY 29 

West of Scotland Iron and Steel Institute : :—Ordinary meet- 

ing at Glasgow. “ ed Commercially Considered,’’ Paper 
y Sir Wm. Larke, M.B.E. 

Instilute of Metals (North-East Coast Section) :—Ordinary 
meeting at Newcastle-on-Tyne. ‘‘ Methods of “Measuring 
Temperature,” Paper by C. E. Pearson, B.Met. 

Institute of British Foundrymen. 
JANUARY 28. 

London Junior Section :—Third general meeting in London. 
An address on “The Cupola” by J. Ellis (member of 
Senior Section). 

JANUARY 


Birmingham, Coventry and W a Midlands’ Branch :— 
Ordinary meeting at Birmingham. “Modern Gas-fired 
Annealing and other Furnaces,”’ Paper by Th. Teisen. 

FEBRUARY 5. 

Lancashire Branch :—Lecture at Manchester on “ Early 
History of the Institute,”’ by F. J. Cook. Also annual 
dinner. 
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What do the Buyers Require ? 


We recently drew attention to the necessity for 
foundrymen adequately protecting themselves 
against claims for consequential damages arising 
from the supply of defective castings, which fault 
may or may not be revealed by an engineering 
inspection, Many of our readers have sent us 
specimens of their covering clauses, but these are 
just about as diverse in character as Continental 
sausages. Some so-called guarantees are verit- 
able disclaimers. Others consider two months a 
reasonable period to give their customers in which 
to claim for replace castings, whilst certain 
engineers are asking for an extension to three 
years. Generally speaking, founders are anxious 
to meet the engineer in every way possible, but 
they must not allow themselves to be cajoled into 
guaranteeing chemical composition, tensile, trans- 
verse, Brinell hardness, life of casting, and free- 


dom from visible and latent defects. This is 
obviously an exaggeration, but that is the 
present tendency. We ourselves have in the 


past placed orders for ingot moulds merely 
stipulating that hematite iron solely must be 
used in their manufacture. Then one day our 
supplier furnished a material with 0.8 per cent. 
of phosphorus, and we changed the demands on 
future orders to read ‘‘the sulphur and_phos- 
phorus content not to exceed 0.06 per cent. 
respectively,’’ but we did not ask for any guar- 
antee as to the number of times these moulds 
could be filled with liquid steel, because having 
imposed our specification and design on the 
founder, it was felt subsequent performance after 
acceptance was our affaire. Cast iron, however, 
has made such real progress in recent years that 
the purchasers are in many cases overstepping the 
bounds of reason. There is a movement on foot 
in one direction to include in a specification for 
cast-iron castings setting out the mechanical pro- 
perties to be demanded, a clause insisting on a 
three years’ guarantee against latent defects. 
If founders accept such conditions, then their 
audited annual balance-sheets will give about as 
true a story of their financial stability as would 
he gained by inserting the office boy’s tip for the 
Derby as an important cash asset. Just imagine 
the various founders who, often at a direct cash 
loss to themselves, have struggled during the 
major part of 1926 to keep the customers sup- 
plied, being saddled until the end of 1929 with the 
prospect of having to replace any casting showing 
latent defects. Obviously the position is intoler- 
able. With such a clause in force we suggest in 
all seriousness that engineérs need never bother 
about tensile, transverse, or any other test. To 
our mind there should be no commercial clauses 
in technical specifications, as the former is a case 
for individual arrangement, whilst the latter is 
for the purpose of ensuring that all suppliers 
are talking about the same job in the same 
language, resulting in true bases for comparison. 
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Institute of British Foundrymen. 


—_— 


ANNUAL DINNER OF THE BIRMINGHAM BRANCH. 


Institute of British 
Faulkner), the General 
Makemson), and a number ot 
representatives of kindred — bodies 
attended the annual dinner of the Birmingham, 
Coventry and West Midlands Branch of the In- 
stitute, held at the Engineers’ Club, Waterloo 
Street, Birmingham, on Saturday, January 22. 
Mr. D. H. Wood (Branch President) was in the 
chair. 

Mr, H. Winterton (Glasgow) submitted the 
toast of the Institute, in the absence through 
indisposition of Mr. C. E. Lloyd, M.P. He said 
he was particularly proud of the Institute, be- 
Cause more than twenty vears ago he was one 
of its first recruiting sergeants. He had every 
confidence then that it would grow and prosper, and 
happily the Institute had not belied the promise 
of its early vears, He remembered when the mem- 
bership did not total 100, whereas to-day they 
were approaching 2,000. The influence of the 
Institute was felt not only throughout the British 
Isles, but on the Continent, and, as was proved 
by those of them who were fortunate enough to 
visit America in September and October last vear, 
its influence had been felt in the Western Hemi- 
sphere. Its views were respected, and = any 
resolutions emanating from the Institute had the 
greatest weight in the foundry world. He had 
had the honour of working under many _ presi- 
dents, but there had never been any occupant 
of the chair who had given more attention to the 
details of the work, or was more interested in 
the spread of the tenets of the Institute through- 
out the world, than the present President, Mr. 
Faulkner, with whose name he coupled the toast. 

Mr. V. C. Fau_kner, in reply, commented upon 
the excellent work being done by the Birmingham 
Branch, and the progress it had made, which he 
attributed to the energies of the former Hon. 
Secretary, Mr. H. J. Roe, the present Hon. Secre- 
tary, Mr. F. K. Neath, and of the Branch Pre- 
sident, Mr. D. H. Wood. He was glad to know 
that the junior section had been successfully 
launched, 


The President ol the 
Foundrymen (Mr, V. C, 
Secretary (Mr. T. 
provincial 


Trade Outlook. 

So far as it was possible to forecast the course 
of trade, it appeared that the present would be 
the hest year that the country had experienced 
for at least the last six years. The people who 
had furnaces in blast before the coal dispute were 
now putting into operation more furnaces than 
was the case before the stoppage. During the 
afternoon he had been talking to a prominent 
foundryman, who told him that the orders re- 
ceived during the past three months were the 
largest in the history of the foundry, and it was 
expected that by May we should be almost in 
the thick of a boom. The list which would be 
printed in the coming week of contracts for 
foundry work was the largest, longest, and 
heaviest list he had seen in his six years’ expe- 
rience. There was just one disturbing fact in 
the trade prospects for the current year, and that 
was that railway rates were to be increased. 
When it was remembered that the intrinsic value 
of the output of the foundry was low in_ pro- 
portion to its weight, it was obvious that thev 
were going to suffer severely. 


Unfortunately, 
representing, 


as they did, so many diverse sec- 
tions of one huge industry, they had nobody who 
could speak for them The steel industry 
was more fortunately placed, and Sir Wm. Larke, 
the director of their Employers’ Federation, 
had already been responsible for a certain amount 
of propaganda in the Press, and the steel in- 
dustry was approaching the railway companies 
through the Federation of British Industries. He 
hoped that Sir William would remember his con- 
nection with the foundries, and also bear in mind 
that the foundries were large users of pig-iron, Re- 
cently the Birmingham Branch inspected the labo- 
ratories and offices of the British Cast Iron Re- 
search Association, and that morning a number of 
the members of the General Council of the 


Institute also paid them a visit. He knew that 
he was only expressing the universal opinion 
when he said that there had been created in Bir- 
mingham a tool second to none for the prosecu- 
tioy of research of fundamental importance to the 
foundry industry. Personally, he was struck 
with the general appearance of the place, and 
also with the care which had been bestowed upon 
the choice of apparatus. It must be borne in 
mind that the Cast Iron Research Association 
was a tool, and that the way in which it was 
to be worked was in the hands of the industry. 
He congratulated Mr. Pearce and his colleagues 
on the choice of the headquarters and upon its 
equipment, 
Kindred Associations. 

The toast of ‘*‘ The Kindred Associations ’? was 
proposed by Mr. G. E. Roserts. Referring to 
the British Cast Iron Research Association, he said 
it was no exaggeration to claim that four-fifths of 
its tangible work had been accomplished in less 
than two vears. It had to be admitted, he 
thought, that the first three vears of the Asso- 
ciation were a great disappointment. Now, how- 
ever, the work. being done was one of the best 
things that had happened in the foundry industry 
of recent vears. It was the baby organisation of 
its kind, and one circumstance of which they could 
be truly proud was that it was a true offspring of 
the Institute of British Foundryvmen. They 
might savy that if the Institute had nothing else 
to be proud of in its work—and his view was that 
it had a great deal—they had reason to be highly 
elated at the success which had attended the more 
recent efforts of the B.C.1I.R.A. 

In responding, Mr. J. E, Fretcurr said they 
were very grateful that the Council of the Institu- 
tion of Mechanical Engineers were at last recog- 
nising the value of foundry work and of the prin- 
ciples underlying the production of successful 
engineering castings. It was obvious that the 
Institute of British Foundrymen was advancing, 
and the Papers read vear by year showed an in- 
creasing ‘‘ weld ”’ between science and practice. He 
regarded the work of the Institute as being essen- 
tially the application of science to the foundry, 
and as a member not only of a number of kindred 
Associations, but also of the Institute, he was 
proud to know that its work was being increas- 
ingly recognised all over the world. He was particu- 
larly struck, when visiting America in 1925, at the 
things that were said concerning the work of the 
Institute. In every part of the United States that 
he visited he found that the Institute was looked 
up to, and that the Papers read and the work done 
were regarded as first-class. Mr. Fletcher referred 
to the work of the Staffordshire Tron and Steel 
Institute, which, he said, stood for a great deal of 
excellent work done from the earliest times. They 
started in a very practical wav amongst foremen 
and works managers, and some of the Papers read 
many vears ago would bear re-reading many times, 
They got at the fundamentals of the manufacture 
of wrought and pig-iron in days gone by, although 
thev reached their results by sheer hard work and 
resourcefulness. The family spirit, the pleasant 
relations between society and society, was hbecom- 
ing more and more important, and the necessity 
for union was being increasingly recognised, 

Mr. Jonn Cameron, immediate Past-President, 
proposed the toast of ‘‘ The Birmingham, Coventry 
and West Midlands Branch.’? He spoke of the 
peculiarly friendly relations which existed hetween 
the Birmingham and the Scottish Branches, and 
said that it was in the Branches that the real work 
of the Institute was done. Birmingham in the 
past had provided the Institute with many a good 
President, and he fully expected that it would 
do so in future. 

The CHatrMan, in reply, said the Birmingham 
Branch had made very considerable progress during 
the past vear. He found, for example, that thev 
had increased in membership by one subscribing 
firm and by over forty ordinary members. He 
was exceedingly proud that during his second year 
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of office it had been found possible to form a 
junior section of the branch, not only because they 
had created a training ground for future mem- 
hers of the Institute, but also because they were 
preparing men who in due time would take up 
executive positions in the foundry industry. In 
this connection he expressed his personal opinion 
that there was no branch of the engineering indus- 
ry which presented such possibilities for the youth 
of to-day as the foundry trade. He claimed that 
they offered to members of the Institute good value 
tor their money. ‘To the members of the Birming- 
ham Branch, and to the Branch Council, he 
tendered sincere thanks for the loval and able 
support which he had been able to rely upon at 
all times. 

The last toast—‘‘ Our Guests ’’— was cordially 
received, on the proposition of Mr. F. G. Starr, 
Senior Vice-President of the Birmingham Branch, 
who extended a very hearty welcome to the 
isitors. 

Mr. T. Makemson (General Secretary of the 
Institute), in acknowledging the toast, spoke of 
the devoted service of the Institute pioneers, and 
said that those who still remained were working 
is hard as ever. To-+lay the Institute was as 
strong or stronger than it had ever been. It said 
much for its vitality that during a period of 
unprecedented bad trade the Institute had con- 
tinued to make progress. Even greater progress, 
however, could be made during the better trade 
which they hoped was quickly coming. Although 
there were some thousands of foundries in the 
country, the majority of them were not linked up 
with the Institute. In other professions they 
found that as soon as men became qualified they 
immediately joined their Institute or Association, 
and, indeed, they were considered to be outside 
their profession altogether if they did not join. 
He believed that with a little encouragement a 
similar state of things would prevail with many 
people in the foundry industry. Increasing mem- 
bership would mean greater usefulness on the part 
of the Institute; it would enable the Institute to 
do work of permanent value to the industry in 
ceneral, 





Le, Ww ow Mii 


At a Council meeting of the Institute of British 
Foundrymen held at the Engineers’ Club, Bir- 
mingham, last Saturday, the following gentlemen 
were elected members :- 

F. ©. Blackwell, Works Manager, Diamond 
Foundry, Luton, Beds.; A. G. Downing, Director, 
Clarence Foundry, Stockton-on-Tees; R. Kidson, 
Callendar Iron Company, Limited, Falkirk; G. E. 
Hickman, Director, Drummond Brothers, Limited, 
Machine Tool Makers, Ryde’s Hill, nr. Guildford ; 
H. Hollindrake, Engineer, H. Hollindrake & Son, 
Limited, Princes Street, Stockport; Comm. Ing. 
Carlo Vanzetti, Proprietor, Milan Steel Foundry 
Company; H. Hurst, Foundry Manager, T. White 
& Sons, Limited, Paisley; A. Jenkins, Inspector of 
Foundries, H-.M. Dockvards, Malta; C. E. Kessell, 
Foundry Manager, River Don Works, Sheffield; 
S. H. Morley, Engineer, R. W. Crosthwaite, 
Limited, Thornahy-on-Tees; J. H. Mees, Director, 
Bailey Pegg & Company, Limited, Brierley Hill; 
W. H. Mason. Assistant Foreman Moulder, 
Bilston: G. L. Norman, Works Manager, Drum- 
mond Brothers, Limited, Ryde’s Hill, Guildford ; 
W. Rennie, Director, Keppoch Ironworks, Possel- 
park, Glasgow; W. E. Styles, Manager, Motor 
Cylinder Foundry, R. W. Crosthwaite, Limited, 
Thornaby-on-Tees; A. Scholes, F.1.C., Partner, 
Pattinson & Stead, Metallurgical and Consulting 
Chemists, 11, Queen’s Terrace, Middlesbrough; J. 
Tonge, Stee] Foundry Manager, Box 48, Vereenig- 
ing, Transvaal, South Africa; S. H. Walton, 
Engineer-Director, Lawson Walton Company, St. 
Nicholas Buildings, Newecastle-on-Tyne; W. L. 
Williams, Assistant Foundry Manager, Lake & 
Elliot, Limited, Braintree; S. Hadfield, Mineral 
Salesman, The Crescent, King Street, Leicester ; 
A. Lathe, Managing Director, Charles Lathe & 
Company, Limited, Moat Foundry, Tipton; J. 
Miller, Foundry Superintendent, Babcock «& 
Wilcox, Limited, Renfrew; J. Penrose, Technical 
Teacher, John Hall & Sons (Oldham), Limited: 
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Kk. A. Phillips, Managing Director, Harper, 
Phillips & Company, Limited, Albion Foundry. 
Eastgate, Grimsby; Oscar L. Spedding, Director, 
Heap & Partners, Limited, Engineers, 9, Albert 
Square, Manchester; F. E. Steele, Moulding 
Machine Demonstrator, J. Macdonald & Son, 
Limited, Watt Street, Maryhill, Glasgow; T. H. 
Turner, M.Sc., Lecturer in Metallurgy, University 
of Birmingham; F. Gibson, Ashford, Kent; W. T. 
Windsor, Braintree; A. S. Clarke, Inspector. H. 
Morris, Limited, Loughborough. 

The following were elected associate members : 
G. Cullinmore, Foundry Draughtsman and FEsti- 
mator. Jenkins Brothers (Birkenhead), Limited ; 
A. B. Everest, B.Se., Ph.D., Research Assistant i 
Metallurgy, Metallurgical Dept., University of 
Birmingham; H. McK. Gillespie, Foreman 
Moulder, Mungal Foundry, Carron Company. 
Falkirk; A. Kilpatrick, Carron Tron Company, 
Limited. Carron, Falkirk; W. Muir, Carron Tron 
Works, Carron, Falkirk; A. Ridyard, Foundry 
Foreman. Jenkins Brothers (Birkenhead), Limited ; 
J. Roxburgh, Assistant Foundry Manager. Bright- 
side Foundry & Engineering Company, Limited, 
Sheffield: A. Hares, Wm. Cumming & Company. 
Limited, Bristol; T. R. Syme, Sales Manager, 
Kelvinvale Mills, Maryhill, Glasgow; R. E. Wright, 
Foundry Student and Apprentice,  Millfields 
Foundry, Wolverhampton; H. Akeroyd, Foundry 
Foreman, Clapham Brothers, Limited, Keighley ; 
KF. Bate, Foundry Draughtsman, Bailey Pegg & 
Company, Limited, Brierley Hill; C. Barber, 
Foreman Moulder, Crossley Brothers, Limited, 
Manchester; T. L. Beech, Foreman Moulder, 
Metro. Vickers Electrical Company, Limited, 
Manchester; A. R. Beilby, Foundry Foreman, 
Plantation Works, Hull Road, York; S. W. B. 
Flavel, B.Sc., Assistant to Foundry Superinten- 
dent, Sidney Flavel & Company, Limited; T. C. 
Firth, Apprentice, Brightside Foundry & En- 
gineering Company, Limited, Sheffield; F. A. 
Harper, Wm. Cumming & Company, Limited, 
29, Station Chambers, Middlesbrough; J. Harper, 
Foreman Coremaker, J. Wright & Eagle Range 
Company, Limited: J.C. Hibbert, Foreman 
Moulder, John Wright & Company, Aston, Bir- 
mingham; W. F. Hart, Foreman Patternmaker, 
Lake & Elliot, Limited, Braintree: R. S. M. 
Jeffrey, B.Sc., Metallurgical Chemist, Cameron & 
Robertson, Limited, Southbank Tronworks, Kirkin- 
tilloch; C. H. Kain, Foundry Foreman, Lake «& 
Elliot, Limited, Braintree; D. Kennedy, Barr & 
Stroud, Limited, Anniesland, Glasgow; S. Kidd, 
Jun., Assistant Foundry Foreman, Asa Lees & 
Company, Limited, Soho Iron Works, Oldham ; 
T. W. Lafford, Assistant Foundry Manager, 
Bailey Pegg & Company, Limited, Brierley Hill; 
W. Lally, Metro. Vickers, Trafford Park, Man- 
chester; CC. H. V. Wilson, London; L. R. 
Armstrong, London: L. H. Howell, London; 
H. Phillips, Wednesbury; A. ©. Smith, 
London: J. Lowe, Foreman Moulder, Ewhank 
Works, Accrington; W. €. Mitchell, Foreman 
Moulder, T. White & Sons, Limited, Laich- 
park, Paisley: R. Moffitt, Foreman Moulder, 
Clapham Brothers, Keighley; M. SS. MeCusker, 
Union Foundry, Thornaby-on-Tees; C. B. Mce- 
Cusker, R. Crosthwaite & Company, Union 
Foundry, Thornaby-on-Tees; <A. S. iwmer, 
Assistant Manager, Plantation Works, Hull Road, 
York: L. Stanton, Foreman Moulder, J. Wright 
& Company, Thimble Mill, Aston, Birmingham ; 
D. Shwalbe, Foreman Moulder, J. Wright & Com- 
pany, Birmingham; A Wood, Foundry Foreman, 
Bailey Pegg & Company, Brierley Hill. 

The following were admitted as associates: 
R. Daintith, Apprentice at Ed. Bennis & Com- 
panv, Limited, Gt. Lever, Bolton; W. E. Dalton, 
T. Firth & Sons, Norfolk Works, Sheffield: R. 
Harvie, Brass Moulder, Barr & Stroud, Limited, 
Caxton Street, Anniesland; R. W. Hunter, Sun- 
derland; J. W. Main, Brass Moulder, Barr & 
Stroud, Limited, Anniesland, Glasgow; W. Ross, 
Jun., Brass Moulder, Barr & Stroud, Limited. 
Anniesland, Glasgow ; J. R. Wilson, Brass Moulder, 
Barr & Stroud, Limited, Anniesland, Glasgow: N. 
Wood, Analytical Chemist, R. & W. Hawthorne, 
Leslie & Company, Limited, St. Peter’s Works, 
Newcastle-on-Tyne; J. Wright, Brass Moulder, 
Barr & Stroud, Limited, Anniesland, Glasgow: G. 
Ewen, Brass Moulder, Barr & Stroud, Limited. 
Anniesland, Glasgow. 
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French Foundry Owners’ President 
in London. 


Mr. Charles Dufour, the President of the French 
Foundry Employers’ Federation, was the principal 
guest at a dinner offered by Capt. R. B. Crewdson 
(of Tue Founpry Trape Journax). The function 
took place at the Engineers’ Club, and amongst 
those present were Mr, V. C. Faulkner (President 
of the Institute of British Foundrymen) ; Mr. John 
Cameron, J.P., a Past-President of that Associa- 
tion; Mr. H. Winterton, Vice-President of the 
Foundry Trades Equipment and Supplies Associa- 
tion; Mr, A. S. Beech, Mr. K. W. Bridges (Hon. 
Sec., F.T.E.S.A.), Mr. Wesley Lambert, Mr. H. G. 
Sommerfield and Mr. T. H. Gray. Apologies were 
received from Mr. 0. Stubbs, the President of the 
National Foundry Employers’ Federation, and Mr. 
J. G. Pearce, the Director of the British Cast Tron 
Research Association. 

Mr, FauLkKner, in introducing Mr. Dufour, said 
that their guest was President of the French 
Foundry Owners’ Federation, a body which in- 
cluded the whole of the foundries in France, except 
about 50 small ones. It was an extremely powerful 
association which could speak with a great deal of 
authority for the trade to the Government or to 
the suppliers of raw material. They worked in close 
association with the Comité des Forges, a body 
largely responsible for the creation of the European 
Steel Cartel, The Syndicat des Fondeurs was 
responsible for the creation of the Paris Foundry 
High School, an institution which had made for 
itself a unique position in the foundry world. 
Recently, the Employers’ Federation had decided 
to organise a Foundry Exhibition in Paris in the 
autumn of this year. He, Mr. Faulkner, however, 
would leave their guest to deal with that aspect. 

In reply to the toast of his health, Mr. Durovur 
thanked his hosts for the excellent reception 
accorded him from the moment of his arrival in 
London. The object of his visit was to interest 
the foundry industry of Great Britain in an exhi- 
bition which the Syndicat des Fondeurs was 
organising in Paris next September—actually from 
the Ist to 2Ist. It was under the patronage of the 
Minister who filled the parallel office to our Presi- 
dent of the Board of Trade and many other dis- 
tinguished gentlemen. It had the cordial support 
of both the Belgians and Germans, and he felt it 
was desirable that Britain should be represented 
in a manner worthy of her great trade traditions 
It was said that difficulties existed which prevented 
British goods being sold in France owing to the 
Customs duties. He pointed out, however, that 
parallel conditions existed for the Germans, who 
found in France a profitable market. To get busi- 
ness in France it was essential that a live man 
should call regularly upon the various foundries 
a man who would not give up if he did not achieve 
his purpose after one or even two visits. He 
remembered 25 or 30 years ago a firm of French 
foundry owners took up the sale rights for a 
British moulding machine—the Lieder—and he 
personally had the greatest difficulty in cajoling 
the owner of this foundry in selling him a few of 
these machines, which had ever since given him 
excellent service. 

It would be deplorable if the British suppliers 
of foundry raw material and machines were not 
represented on a scale commensurate with their 
importance. He again thanked the editorial staff 
of Tae Founpry Trape Journat for the kind 
reception they had accorded him. 





Fatal Injury Caused by Mould Explosicn. 
Through the sudden bursting of a mould at the 
foundry of Mackenzie & Moncur, Edinburgh, last 
week, seven men were injured, and one, Daniel 
Beatson, fatally so. It appears the men were en- 
gaged casting a 6-ton cylinder, when the mould 
exploded, blowing off an 8-ton metal cover and 
scattering the molten metal in all directions. The 
men’s clothing caught fire, and first aid was 
rendered by the other workmen close by.. 





Arter Feprvary 1 the address of the Deutschen 
Ausschusses fiir Technisches Schulwesen (the Ger- 
man Technical High School specialising in teaching 
foundry practice) will be Berlin W.35, Potsdamer 
Str. 119s. 





JaNuaRY 27, 1927. 


Correspondence. 
[We accept no responsibility for the statements made 
or the opinions expressed by our correspondents. | 


Copper and Aluminium Alloys. 
To the Editor of THe Founpry Trape Journat. 

Sir,—The article by “ Celsian,’”’ entitled ‘+ Light 
Aluminium Copper Alloys,” treats of a most in- 
teresting subject, but I do not agree with his 
methods of alloying copper with aluminium. 

Metallurgical research teaches that in alloying 
the higher melting point metals should be melted 
first, and then the lower melting point metais 
added, in accordance with their melting points. 
Thus copper melts at 1,084 deg. C. and aluminium 
at 657 deg. C. To put copper, ‘“ however light,’’ 
into aluminium melted to a temperature 700 deg. 
C. is asking for trouble, because although it may 
dissolve the copper, it does not become a homo- 
geneous mixture, and without doubt it will cause 
hard spots. In fact, beads of undissolved copper 
will be found during machining process. It would 
be highly interesting for “ Celsian ”’ to examine his 
product under the microscope, and he would find 
that his mixture would be far from homogeneous. 

In my experience I find it best to melt the copper 
first in a plumbago crucible, and when thoroughly 
melted and superheated to a temperature of 1,100 
deg. C. in a gas-fired or oil-fired furnace using a 
reducing flame and heat the aluminium, so that 
the copper does not have a cold shock, and add 
carefully in the proportions of one part Cu to two 
parts of Al, stirring well, then pour into ingot 
moulds. 

This forms a stock alloy, and can easily be added 
in the right proportions to make an alloy to the 
percentage of 92: 8. 

If this method is carried out there is no fear 
of cracking due to excessive contraction. The 
alloy is more ductile, and the crystals are not so 
granular; furthermore, hard spots are quite un- 
known by this method. For crank-case castings it 
is well known that zine is a good metal to alloy 
with Cu and Al. 

In my opinion hard spots are chiefly caused by 
the method adopted by ‘ Celsian.’’—Yours, etc., 

S. Rocers. 

1, Westerdale Road, Greenwich, S.E.10. 

January 24, 1927. 








Foundry Query. 
Vein Marks in Ingot Moulds (January 6, on p. 16). 


‘** Anxious ” does not state whether vein marks 
are vertical or horizontal. If vertical, they are 
probably due to a splitting of the core as a result 
of slack straw rope, which needs to be pulled tight, 
If horizontal, the chances are that they are caused 
by rapping the corebox at the bottom first while 
it is tight in the slings; this action causes the 
core to part in sections in various places; subse- 
quent rapping of the upper part of the corebox 
causes the whole to come together again, leaving 
though a very slight crack in the surface of the 
core, which is blacked over but not completely 
closed right to the barrel, as a probing of such 
cracks with a piece of wire or nail will disclose ; 
the molten iron is naturally pressed into these 
weak places, causing vein marks as slight ridges in 
the interior surface of the casting. A plate cast 
slightly less than the top internal diameter of the 
corebox, lightly tamped down on the core, could be 
used as a stripping plate, being wedged down by 
means of a }-in, rod placed through suitable holes 
in the core barrel, or made, say, 14 in. thick to 
act on its own weight. The corebox and barre! 
when hitched for stripping should be swung lightly 
off the floor and sand tucked with shovel-handle 
to make perfectly upright ; this will ensure a dead 
straight lift; then rap around the upper portion 
of the corebox, when core should drop a little and 
be clear. T am assuming that the barrel is fast to 
a drag. The writer hesitates to advise as to the 
sand mixture, but it seems to be strong. Why not 
decrease the new sand? Likewise the number of 
rings, which are scarcely necessary. Why not 
make a core without the rings? Lastlv, does it 
pay to use a mill for nine hours to make a small 
quantity of blacking of uncertain clay content, 
because of the varying ash percentage in the coke? 


—S.W. 
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Nickel and Nickel-Chromium Cast Irons Now Used 


in America. 





By T. Henry Turner, M.Sc. (Lecturer in Metallurgy, University of Birmingham). 


(Continued from page 61.) 


Marine Cylinders. 

The author was informed of a case where a 
firm which was visited had been manufacturing 
marine cylinders with a mixture the analysis of 
which ran as follows: Total carbon, 3.25 to 3.30; 
silicon, 1.65; sulphur, 0.10, manganese, 0.48; and 
phosphorus, 0.35 per cent., the charge being 
40 per cent. pig, 40 per cent. foundry scrap, and 
20 per cent. steel scrap. This procedure was 
successfully changed by reducing the _ silicon 
content to 1.29 per cent. and adding 0.5 per 
cent. of nickel, but otherwise using the same 
mixture and charge. 

So pleased were this company with the grain 
refinement and machinability obtained that they 
have standardised this new composition, not only 
for all marine cylinders but also for cut gears, 
lathe beds, planer tables, and similar large cast- 
ings with 3- to 2-in. section and weighing about 
a ton. The superintendent at one of these 
foundries asserted he had to keep a special eye 
on his foreman, for the latter had such faith in 
nickel as a rectifier of all the ills that his iron 
was heir to—chill, hard spots, ete.—that he was 
likely to make the firm spend more on_ nickel 
than they desired in his enthusiasm for better 
castings. 


Locomotive Cylinders, Liners and Other Cast-Iron 
Parts. 

In the manufacture of cast-iron throttle-boxes 
for steam engines a locomotive works used, it 
was asserted, an iron mixture containing 1.60 per 
cent. silicon, and suffered a loss of about 10 per 
cent. of their castings due to sponginess and 
leakage on pressure test. The section of these 
castings varies from } to 1} in. 

Lowering the silicon content to 1.15 per cent. 
and adding 1.5 per cent. of nickel was tried, with 
the gratifying result that losses from the above 
causes were entirely eliminated. Indeed, this 
firm claims that the use of nickel in their cast- 
ings has reduced the cost of these castings 2}d. 
a pound. 

Steam locomotive cylinders were also seen at the 
works referred to in the last section. In this case 
0.5 per cent. of nickel was being added, and the 
same mixture was being used for many other 
smaller cast-iron parts for locomotives. 

It is impossible to mention every example, but 
in compiling these notes the author had before 
him data from various firms showing that piston 
rings, gear castings, sleeves, printing press beds, 
cams for machine tools, rotary pump parts, am- 
monia cylinder castings, milling machine tables, 
locomotive and refrigerator. castings—these and 
other parts are now being cast from iron mixtures 
containing small intentional additions of nickel, 
or nickel and chromium 

Reference should perhaps be made here to one 
other example; the addition of approximately 5 
per cent. of nickel to the thin section electrical re- 
sistance grids which are nowadays used in such 
sreat numbers. Nickel was being added to these in 
one of the General Electric Company’s foundries, 
and it was stated by members of the Westinghouse 
and other electrical firms that the practice is now 
general in the U.S.A. This addition is made to. 
facilitate casting and to reduce scrap by breakage 
and failure to meet tests, and not, as at first was 
imagined, to increase the electrical resistance. 


Cost of Making Nickel and Nickel-Chromium Additions 
to Cast Iron. 

In the end, the use or non-use of any technical 
development, upon a commercial scale, depends 
upon output and cost figures. These nickel addi- 
tions are being made to cast irons in the U.S.A., 
because it pays to do so. Why it pavs to do so is 
a question which cannot be answered in one sen- 
tence, 


In making any casting for a definite purpose, 
and according to prescribed specifications, the per- 
centage of scrap and rejects 1s of primary import- 
ance so far as the foundry is concerned. In this 
connection it was stated in several foundries that 
& saving in total cost had been obtained owing 
to the reduction in the amount of scrap produced, 
and in many of these cases considerably less than 
1 per cent. of nickel had been added, 

For example, consider the constant trouble of 
porosity and internal shrinkage in castings used 
to resist water or other pressures. Here the addi- 
tion of nickel or nickel-chromium has reduced the 
number of rejections on pressure test almost to nil, 
on account of the grain-refining action, 

However, internal or casting defects are not the 
only sources of rejection or of trouble in manufac- 
ture. Those who have worked in close conjunction 
with the machine shops know that variations in 
hardness of castings cuts down the speed of machin- 
ing, and in extreme cases causes tool destruc- 
tion, Anything that will stabilise the machin- 
ability of castings will therefore finally enable the 
production of the most economical machine-shop 
practice. 

Cupola practice can scarcely be kept day after 
day within a smaller margin than, say, 0.2 to 0.3 
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Fic. 5.—ILLUSTRATION OF THE MANNER IN 
WHICH THE SILICON CONTENT OF CUPOLA 
Cast Lron Varies In PRACTICE FROM 
CHARGE TO CHARGE. 


per cent of silicon, as may be seen from Fig. 5, and 
that variation may be enough to make the castings 
too soft and open grained with the highest con- 
tents, and too hard and difficult to machine with 
the lowest. 

Nickel certainly seems to be of value here, for it 
was learnt that one foundry makes thin walled 
castings with a 2.40 per cent. silicon content, in 
which machine-shop losses, due to porosity or hard 
spots, had been reduced from 20 per cent. to as low 
as 6 per cent. by adding less than 0.5 per cent. of 
nickel. Mr. Deisseroth, who has pioneered the use 
of nickel in resistance grids, claimed that he made 
the addition without any electrical consideration 
coming into question. The 5 per cent. nickel addi- 
tion decreased his losses from handling and 
assemblage breakages of the grids, so as more than 
to counteract the cost of the nickel. It is there- 
fore not sufficient to say that the current price 
of cast iron, in the form of casting number so-and- 
so, is, say, £10 per ton, and that the current price 
of nickel is £175 per ton, and so infer that an 
addition of 1 per cent. nickel will cost the foun- 
dry £1 15s. per ton or even more—an addition of, 
say, 20 per cent. to the cost of the castings. Such 
a calculation, even if based upon figures correct for 
one’s own foundry, ignores the fact that there are 
cases where, to turn out some special casting, 90 
per cent. of what has been cast has been scrapped. 

It is thus apparent that the cost of adding nickel 
or other alloying material to cast iron must be 
considered as a whole, bearing in mind rejections, 
machining costs, and all other such factors. This, 
at any rate, was the answer the author received 
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from American foundrymen, when he inquired how 
it could pay them to make additions of a relatively 
dear alloying metal to cast iron. It was pointed 
out, also, that cost is not a first consideration in 
all types of iron castings. In certain cases, no 
other material could be substituted for cast iron. 
Constant improvement and progress is sought by 
engineers, and in certain cases they are willing to 
pay for betterment in the quality of the castings. 
Special castings of high alloy content, the abnor- 
mal physical properties of which make them in- 
valuable for certain electrical and corrosion resist- 
ing uses, are also made, but they are not referred 
to here and obviously there must be sound econo- 
mics at the base of these alloy additions, at least 
to American irons, if such a large number of 
American foundries can be openly observed to he 
adding some nickel to their cast-iron mixtures. 


Application of such Irons to Centrifugal Casting. 

One of the most remarkable developments of 
recent vears in the foundry business has been the 
commercialisation of the old process of centri 
fugal casting. A trouble experienced in this opera- 
tion has been the chilling of the iron, and hence 
the need for annealing operations after the cast- 
ing has been spun. It is thus apparent that, with 
the irons to which reference has been made, it 
should be possible to cut out the annealing and 
prevent the chill by suitable additions of nickel. 

Whether or not this will be possible with the 
British irons, and in such work as centrifugally- 
cast water pipe, remains to be seen. Certainly 
immediate experiment should be made along these 
lines, if it has not already been tried. There is 
no doubt, however, about the success of the opera- 
tion for more costly types of castings and with 
American irons. The Navy yard, which furnishes 
all the piston rings for the U.S. Government, casts 


the rings in this manner. These piston rings 
analyse approximately:—Total carbon, 3.20 to 
3.35; sulphur, 0.1 to 0.12; phosphorus, under 


0.20; manganese, 0.40 to 0.50; and _ nickel, 
0.50 per cent. 

During a visit to the Navy Yard the author 
was informed that these castings could only be 
machined with difficulty, without the addition of 
0.5 per cent. of nickel. Moreover, without the 
nickel they are somewhat crystalline in structure 
and do not possess the necessary elasticity. 

The nickel-bearing cast-iron piston ring, on the 
other hand, will open out 10 per cent. of its 
diameter and still return to its original shape 
The sections of the rings here referred to vary 
from } in. to2in. The centrifugal process is used 
for Diesel engine cylinder liners, the rotating 
mould used being supplied with a_ refractorv 
lining. 

In passing, it may be of interest to mention 
that in one steel works visited, permanent moulds 
for such centrifugal-casting work were inspected 
which were made from an alloy containing as much 
as 60 per cent. of nickel, owing to the trouble 
experienced with centrifugal moulds made of other 
materials. The new high nickel high chromium 
Austenitic steels would probably be very successful 
for these permanent moulds. 


Method of Adding the Nickel and Chromium. 

The production of alloy cast iron requires no 
elaborate or special plant. It can be produced in 
any foundry using cupola, reverberatory, mixer 
or electric furnace. Different foundries employ, 
as would be expected, different methods of adding 
the alloying materials. These methods will now 
he reviewed from two aspects: first, the time and 
mechanism; secondly, the material. 

(1) In large production work, of the normal run 
of cast irons, adding between 0.25 and 5 per cent. 
of nickel, with a single iron mixture to be run 
from the cupola, alloy pig-iron (Mayari) is fre- 
quently added to the charge. 

This method has been discarded in some cases 
owing to the cost of freightage, i.e., it is cheaper 
to have small quantities of the purer or more con- 
centrated alloying materials brought to the 
foundry from a long distance than it is to have 
relatively large tonnages of natural alloy irons 
similarly transported and then used solely on 
account of their alloy content. 

Another reason for the use of relatively pure 
nickel, or nickel-chromium shot or ingots, is that 
this enables one to obtain them in the correct 
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ratio in the product, whereas this cannot always 
be achieved solely by alloy pig additions, and 1 per 
cent. of nickel is the maximum obtainable by this 
means, and even that is always associated with 
chromium, a feature frequently undesirabie. 

If there were more than one grade of alloy 
pig containing nickel, it might be possible to 
obtain the correct ratio for any purpose, but at 
present one is limited to the one brand mentioned. 

In the majority of cases, however, foundries 
are called upon to cast metal of different com- 
positions, from the same cupola, during any 
working day. The careful toundryman generally 
makes up an excess of any given mixture, in 
order to be sure of getting the correct mixture 
from the cupola for the more important work. He 
uses up the excess iron, which tides over the 
charge from one mixture to another, by pouring 
it into less important odd jobs. 

If, when working on this system, he has been 
called upon to make a slight alloy-addition to one 
mixture, and he has done so in the cupola, anv- 
thing up to about a third of the nickel and 
chromium will have been thrown away in castings 
in which its presence will not be paid for, or at 
least was not required. 

These considerations point out the reason for 
the fact that, in the majority of cases observed 
of the alloying of cast iron in American foundries, 
the addition of the nickel and chromium was 
made in the form of low melting point nickel shot 
4 in. or less in diameter, and containing sufficient 
silicon to reduce the melting point to about 
1,250 deg. C. Various types of funnels or spouts 
were used to run the shot, either into the metal 
stream as it issued from the cupola tapping hole, 
or into the ladle simultaneously with the entry 
of the iron on tapping. In the latter case the 
nickel shot is aimed, as soon as the ladle con- 
tains two or three inches of molten cast iron, to 
fall at the junction of the surface and the falling 
stream. It was said that if the nickel addition 
be added in this manner, before three-quarters 
of the ladle charge has been received from the 
cupola, the stirring action of the remainder of the 
ladle charge, pouring in from the cupola, mixes 
the nickel satisfactorily and permanently through- 
out all the contents of the ladle, and that this 
has been proved to be the case by numerous tests. 

In one case the practice observed was to pour 
from the cupola into a bull ladle and to add the 
nickel shot in a fine stream as the shank ladles 
were being filled from the big one. The nickel- 
silicon shot added in this case was measured by 
bulk, in that the operator used a metal spoon to 
take up the shot and pour it into the stream of 
metal entering the shank ladle. 

(2) The alloying materials added, to produce 
any given alloy cast iron composition, differ in 
the various foundries. In some cases* Mayari 
pig is the only addition, but, as pointed out 
already, this addition alone does not produce the 
nickel chromium ratio desirable in all cases, and 
in general practice one wishes the nickel content 
to be two to three times that of the chromium 
content Hence, certain of the foundries using 
Mayari iron* also make an addition of nickel. 

The use of separate nickel and chromium 
additions is made by some,* and advocated on 
account of the accuracy of control which it 
enables. It is said, for instance, that, whereas 
the addition of chromium to the charge in the 
form of pig gives a very variable yield, only from 
30 to 90 per cent. of the chromium added to the 
charge actually entering the castings, the addition 
of chromium shot mixed with the nickel shot gives 
very high yields, 75 to 90 per cent. of the 
chromium being found in the casting, if added 
to the ladle in the particular manner outlined. 
This great variability of the amount of chromium 
which actually enters the casting from cupola 
additions of pig is most serious, because it de- 
feats one of the main advantages of nickel 
additions, and produces variable chill and 
machinability. 

The fact that alloys of nickel and chromium, 
and iron or silicon alloys of these metals, have 
lower melting points than the pure metals, has 


* See remarks by James P. Foraker, Chicago Crucible Company, 
Chicago ITI, in discussion of Paper by Wickenden & Vanick on 
“Nickel and Nickel-Chromium in Cast Iron,” in American 
Foundry Association, 1925. 
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led to their use. Ferro-chromium with approxi- 
mately 65 per cent. Cr and 4 to 6 per cent. 
©, and nickel-chromium alloy shot of compositions 
varying from 50 to &> per cent. Ni and 15 to 25 
per cent. Cr are in use in this manner. Un- 
successful attempts have been made to increase 
the chromium vield from alloy additions to the 
cupola charge, by means of enclosing the nickel 
and chromium shot in metal containers. Very 
successful, on the other hand, have been experi- 
ments in which the alloy was added in a fusible 
clay binder. High and uniform recoveries are 
reported to have been obtained by this method, 
and a trade-marked article is being sold embody- 
ing this ingenious principle. 

Summarising the above, it is seen that nickel 
and nickel-chromium is being added :— 

(a) To the cupola as (1) pig nickel (in weights 
from 5 Ibs. up to 50-lb. pigs); (2) ferro-chromium 
(not very successful as yet); (3) alloy pig-iron 
(Mayari); (4) nickel-chromium alloys and _ steel 
scrap; and (5) associated with a clay binder (as 
** Cupalloy ’’). 

(b) To the ladle or to the metal stream as it 
flows from the cupola as (1) nickel shot (pure, or 
with high Si content); (2) ground ferro 
chromium; and (3) nickel-chromium alloy shot 


Summary. 

American works superintendents have stated. 
in the presence of the writer, that the new cast 
irons containing nickel reduce their machining 
costs, while giving them a product of greater 
strength and with better wearing properties, 

American foundrymen have stated that such 
additions to their irons:—(a) Enable them to 
reduce and control chill; (b) have greatly reduced 
losses in scrap; (c) refine the grain, reduce 
porosity, increase strength and hardness, but 
simultaneously improve machinability by 
eliminating hard spots and chilled edges; (d) 
enable them to get almost uniform hardness from 
castings of irregular section; and (e) produce a 
machinable hardness of 200 to 250 Brinell. 

When a foundryman has done all that is pos- 
sible in the way of choice of iron mixture, pour- 
ing temperature, moulding sand and moulding 
practice, he still has great difficulty with certain 
types of castings. The addition of nickel appears 
to present itself now as a new tool which others 
have used successfully, and which is worth trying 
out, 

Cast irons are being developed with abnormal 
electrical, magnetic, non-corrosive, and  wear- 
resistant properties. The alloy centent of these 
latter irons is relatively high. 

American foundries are adding nickel, in most 
cases, as shot during the filling of the ladle. 
Placing the shot at the bottom of the ladle he- 
fore commencing to fill it is not recommended. 





Corrosion of Metals. 

At a meeting of the North-East Coast Local 
Section of the Institute of Metals, on January 11, 
at Armstrong College, Newcastle-upon-Tyne, Mr. 
U. R. Evans, M.A., gave a_ very instructive 
lecture on ‘‘Some Aspects of the Corrosion of 
Metals,’’ Professor H. Louis being in the chair 

Mr. Evans dealt in a most interesting manner 
with the production of oxide films on metals at 
high temperatures, drawing particular attention 
to the fact that the films, which are so thin as 
to be invisible to the naked eye, are those which 
give greatest protection against corrosion. He 
also dealt with the ‘‘ temper’ colours produced 
by oxidation, and showed many interesting speci- 
mens of such films. Following this, he explained 
at some length the differential aeration principle 
of corrosion and its application to the considera- 
tion of general corrosion and pitting. Different 
methods of combating corrosion were also 
described. 








THe ForpatH ENGINEERING Company, LIMITED, of 
Hamblet Works, West Bromwich, have booked up- 
wards of 100 contracts for the supply of “ Glyso”’ 
core oils and core compounds, for the period ending 
December 31, 1927. Some of these individual con- 
tracts amount to well over 100 tons. 
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Institution of Fuel Technology. 


The Institution of Fuel Technology was registered 
on January 15 as a company limited by guarantee and 
not having a capital divided into shares, with an 
unlimited number of members each liable for £1 in 
the event of winding-up. 

The objects are to promote, foster and develop the 
general advancement of the various branches of fuel 
technology, as an end in itself, and as a means for 
furthering the more efficient production and scientific 
and economic utilisation of fuel of all kinds for 
industrial, commercial, public, agricultural or other 
purposes, etc. The management is vested in a 
Council, the first members of which are :— 

Right Hon. Sir Alfred Mond, Bt., M.P., 35, 
Lowndes Square, 8.W.1, President (chairman, Imperial 
Chemical Industries, Limited). 

tight Hon. Lord Aberconway, 43, Belgrave Square, 
8.W.1 (chairman. Sheepbridge Coal & Iron Company, 
Limited). 

Prof. H. B. Dixon, 7, Carill Drive, Fallowfield, 
Manchester (Professor of Chemistry). 

Sir Robert A. Hadfield, Bt., 22, Carlton House 
Terrace, 8.W.1 (chairman, Hadfields, Limited), 

Col. Sir William R. Smith, Kt., 36, Russell Square, 
W.C. (Principal of the Royal Institute of Public 
Health). 

tight Hon. Lord Weir, 3, Adelphi Terrace, W.C.2 
(director of G. & J. Weir, Limited). 

D. Milne Watson, 73, Eccleston Square, S.W.1 
(governor, Gas Light & Coke Company). 

R. A. Burrows, Woodlands, Atherton, near Man- 
chester (colliery proprietor). 

Sir Philip Dawson, Kt., M.P., Maybourne, 
Sydenham, S.E.26 (consulting engineer). 

. A. Freeth, Heather Croft, Hartford, Ches. 
(chemist). 

Sir W. J. Larke, Eastburn, St. John’s Road, Sidcup 
(engineer). 

R. Lessing, 9, Chesham Street, S.W.1 (consulting 
chemist). 

M. Mannaberg, 48, Hans Mansions, S.W.3 
(engineer). 

Sir Edward Manville, M.P., 3, Whitehall Court, 
§.W.1 (consulting engineer). 

S. McEwen, Elm Tree Cottage, Radlett (metal- 
lurgical engineer). 

Lord Montagu of Beaulieu, Beaulieu Abbey, Hants. 
(member of Ministry of Transport) 

Sir Richard A. S. Redmayne, 35, Roland Gardens, 
S.W. (consulting engineer, mining). 

Admiral Sir Edmond Slade. 63. Bedford Gardens, 
W.8 (director, Anglo-Persian Oil Company, Limited). 

W. Thornycroft, Plean House, Plean, Stirling 
(mining engineer). 

M. W. Travers, 14a, Eton Road, N.W. (consulting 
chemist). 

W. A. Woodeson, Linhope, Mitchell Avenue, New- 
castle-upon-Tyne (engineer). 

W. M. Selvey, The Ridings, West Grove, Walton- 
on-Thames (consulting engineer). 

G. R. Thursfield. 98, Oakley Street, S.W.3 
(engineer). 

T. Hardie, 7, West Heath Avenue, Golders Green, 
N.W.11 (chief engineer of Gas Light & Coke Com- 
pany). 

A. H. Railing, Beechwood, Sutton Coldfield 
(engineer). 


A. H. Middleton, Beechgrove. Consett (works 
manager of Consett Iron Company, Limited). 
Sir William Barclay Peat, Wykeham tise, 


Totteridge, N.20, C.A. (hon. treas.). 

Lord Aberconway. Prof. H. B. Dixon, Sir Robert 
A. Hadfield, Col. Sir William R. Smith, Lord Weir, 
and D. Milne Watson are vice-presidents. The secre- 
tary is L. C. Harvey. The registered office is at 202, 
Abbey House. Victoria Street, Westminster, S.W.1. 





New Companies. 


Houston's, Glasgow, Limited, 102. Bath Street, Glas- 
gow.—Capital £5,000 in £1 shares. Consulting en- 
gineers. Directors: H. Archibald and W. F. 
Paterson. 

George W. Mancell (London), Limited, 12 and 14. 
Arthur Street, E.C.4.—Capital £10,000 in £1 shares, to 
adopt agreement between G. W. Mancell, C. D. Van 
der Vliet, E. S. de Jonge, J. W. Wilson and A. S. 
Budd as iron and steel manufacturers, merchants and 
agents, etc. Directors: G. W. Mancell, Parkside, 
Manor Gate, Finsbury Park, N.4; and E. 8S. de Jonge, 
17. Mess Straat, The Hague, Holland. 

Swaby & Company, Limited.—Capital £1,000. 
Manufacturers of and dealers in sheet metal and metal 
goods, etc. Directors: S. T. Swaby and H. F. 
Windsor, 142, Vesper Road, Leeds. 
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Aluminium Alloys.* 





By Dr. Hyman, B.Sc. 


Most of the Papers which have been addressed 
to the Institute ot British Foundrymen had been 
concerned mainly with cast iron and the heavier 
non-ferrous alloys, but this one dealt with alu- 
minium or light alloys There had been great 
developments in that braich of metallurgy in re- 
cent years, and it was hoped to give some idea of 
the scope ol these developme nts 


Nature of Aluminium. 

It would be seen from the graph (Fig. 1) that 
there had been considerable fluctuation in the 
world output of aluminium during the past 10 
years. Since 1912 there had been a gradual in- 
crease, and this increase became very rapid dur- 
ing the War, when the output reached 200,000 
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tons. At the end of the War there was a rapid 
decline, but since 1921 the output had again in- 
creased. For the year 1924 the output was a little 
greater than in 1923, and in 1925 the record of 
over 200,000 tons was reached, 

Aluminium as a pure metal was comparatively 
weak, It was much weaker than the well-known 
metals, iron and copper, which formed the basis 
of the iron and steel and heavier non-ferrous in- 


dustries. For this reason aluminium found a 
limited application in industry, but at the same 
time it possessed many valuable properties. In 


addition to its lightness it was very ductile, and 
could therefore be drawn readily into wires, tubes, 
and sheets. In order to extend its application 
for industrial purposes, it was advisable to use 
the metal in the form of alloys 


Alloys of Aluminium. 
The chief metals with which aluminium was com- 
bined in aluminium alloys were copper, zine, mag- 
1esium and silicon, and the specific gravity of 


these metals were r« spectively 8.5, 7.0, 1.7 and 2.4; 


vhilst the specific gravity of aluminium itself 
was 2.7 The weight of the allov would of course 
depend upon the weight of the metals added to 
the aluminium, With copper and zine they would 
all be familiar Magnesium, on the other hand, 
was a comparatively new metal It had been 


known for a considerable time in the form of 
magnesium ribbon, but it now came into the 
market in the form of rods about 1 ft. long and 
| in. in diameter. It was a very light metal, and 
for this reason it was emploved in aluminium 
alloys where lightness was of extreme importance. 
Magnesium was not found in nature in as large 
quantities as aluminium, and on that account it 
would never displace aluminium from its position. 
Silicon, the remaining metal of those he had 
mentioned, was of more recent application than 
magnesium. It was steel grey in colour and very 
brittle in nature, and was produced chiefly in 
America. This metalloid was well known to the 
ironfounder as a constituent of cast iron. 

These four elements readily dissolved in alu- 
minium. The zinc, copper, magnesium or silicon 
was first melted, and the aluminium was then 


* A Paper read before the Scottish Branch of the Institute of 
British Foundrymen, Mr. Mearns presiding 


stirred in. In the case of silicon it was nécessary 
to raise the temperature to about 900 deg. C. 
When preparing an alloy with copper, it was 
desirable to prepare an intermediate alloy of 50 
per cent. copper and 50 per cent. aluminium. 


Commercial Impurities. 

There were many impurities present in alu- 
minium as commercially obtained, and since the 
purity of the metal had a profound effect upon 
alloys, it was necessary, as they would readily 
understand, to know something about these impuri- 
ties. Aluminium was obtained in two grades, In 
one iron and silicon were present in very small 
percentages (Table I), and there was a_ better 
grade in which these impurities amounted to about 


TaBLeE I.—IJmpurities in Commercial Aluminium 
Grade | Grade 2. 

Iron.. ..| Not more than 1°, | Not more than .6% 
Silicon -~ ~~ vw fm i “« ww wae 
Copper 
Zine ws te ~» 2% on ~ «se woe 
Manganese } 
Aluminium. .| 98-999, 99°, and over 





| per cent. At the present time, however, it was 
possible to obtain aluminium in a still better grade 
in which iron and silicon did not exceed 0.5 per 
cent. 

In studying the preparation of aluminium alloys 
they could learn a great deal by comparing a series 
of alloys of aluminium and copper only, in which 
the percentage of copper varied by 10 per cent. 
Pure aluminium had a tensile strength of about 
5 tons, and a very high clongation—about 30, as 
is shown in Table IT. 

When they compared the different alloys with 
varying percentages of copper, they found that 
there was a steady fall in the elongation, until it 
became zero. At the same time there was a steady 
increase in the Brinell hardness, If they drew 


Tasie Il.—Addition of Copper to Aluminium Sand-cast 
Test-bar Results 


| Yield 





Tensile 


Copper | Point Strength | Elongation Hardness 
8 Tons per | Tons per | A (Brinell) 
sq.in. | sq. in. | 
Pu 4.8 |} 28.0 
2 2.8 6.0 4.4 | 40 
t 3.6 6.8 3.8 52 
6 4.4 7.2 1.9 a4 
Ss 4 7.6 1.3 a7 
10 8.4 ] 8.4 - 60 


up similar tables for alloys containing zine and 
magnesium, they would find the same tendency—a 
decrease in elongation as the percentage of com- 
bining metal was increased, accompanied by an 
increase in the Brinell hardness. Even when com- 
parisons were made with alloys containing varying 
percentages of two combining metals, the same 
tendency was observed. 


Effect of Alloy in Copper. 

It might seem surprising that when they added 
to aluminium, which had such a high ductility, 
another metal like copper, also very ductile, they 
produced an alloy so brittle. The explanation wa 
seen when they examined and compared aluminium 


and aluminium alloys under the microscope. Alu- 
minium was built up of erystal grains. In com- 


mercial aluminium there were always present 
specks of impurities and minute cavities, Copper, 
iron, tin and other metals as commercially 
obtained, were very much alike in this respect. 
When they added 2 per cent. of copper to alu- 
minium, the copper combined with the aluminium 
to form a chemical compound. This separated out 
hetween the grains of the metal as it solidified. 
Such a chemical compound was very brittle, and 
the material built up in this way was therefore 
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itself yery brittle. A similar effect was seen in 
cast iron. Cast iron was a mass of steel inter- 
spersed with brittle flakes of graphite. If these 
flakes were not present, the metal would have a 
tensile strength of about 30 tons, and an elonga- 
tion of about 35 per cent. These flakes when pre- 
sent, however, broke up the metal, which then 
had a tensile strength of only 10 to 12 tons, and 
practically no elongation. Ductility in cast iron 
was of little consequence, because cast iron found 
its application in industry for its great strength 
under compression, and for this reason aluminium 
allovs would not displace cast iron from its import- 
ant position as a foundation material in industrial 
Structures 

Aluminium alloys used in this country con- 
tained trom 4 to 12 per cent. of copper, or 3 pet 
cent. of copper, and 12 per cent. of zinc, as shown 
in Table II] 

The structure of such an alloy is ervstalline, a 
structure typical of these alloys. When such an 
alloy is examined under the microscope, it is 


TasLe ITl Composition and Properties of Engineering 
{luminium Alloys (Impurities included in Aluminium °,) 
Tensile 

Strength | Elongation Specific 
Tons pe A Gravity 
=q In, 
11 96°,, Cu 4°, ad 7 } 2.8 
41 92°, Cu 8 i Ss | 2.9 
Al 88°,, Cu 12”, as iD 3.0 
Al 84°,, Cu 4°¢ Zn 12 9-11 2-5 0 
Al 387‘ Si 13 
(Alpax i - 12 7-10 2.7 
Al 821°, Cu 4 Ni 
Meg 1} (\ Alloy) lo-12 2 2.0 
Do (Wrought and 
Heat Treated) .. 25 a5 28 
Al 95°, Cu 4% Mn 3°, 
Me Duralumin) 30) 20 28 
found to show white and dark patches, caused 
by the unequal rates of solidification. There is 
not sufficient time in cooling under commercial 
conditions to allow the constituents of the alloy 


to reach a state of equilibrium. 


Aluminium-Silicon Alloys. 

Aluminium-silicon alloys, which had recently 
come into use, contained up to 12 per cent. ot 
silicon. Silicon is always present in commercial 
aluminium to the extent of about 0.5 per cent 
An alloy containing silicon was quite brittle, and 
the reason for this was obvious: silicon crystals 
were very brittle, and they broke up the con- 
tinuity of the ductile material. It is found, how 
ever, that if the aluminium-silicon allov is 
brought up to a temperature of about 900 dee. C 
in the crucible, and then treated with some alka- 
line fluoride as a flux, the alloy changed in 
structure, which instead of being coarse and 
ervstalline, becomes finely divided and emulsified. 
The structure is completely altered, and of course 


so are the mechanical properties of the alloy. It 
now had a tensile strength of from 12 to 14 tons, 
and an elongation of 7 to 10 per cent. No exact 
scientific explanation had been advanced for this 
change. These allovs are now being manufactured 


on a large seale. Their ductility is an advantage, 
hex ause in certain castings it Was possible to make 
use of such an alloy by bending within reasonable 
limits It does not machine so well, however, as 
an ordinary commercial aluminium, and owing to 
the high temperature necessary in their manufac- 
ture, silicon alloys have a tendency to show a 
spongy fracture. 


Commercial Alloys. 

\luminium alloys were comparatively simple in 
composition. The ordinary copper alloy contained 
from 12 to 14 per cent. of copper, while alloys 
containing a higher percentage of copper were 
used— particularly in America—for casting for 
pistons, and generally for castings which had to 
be close grained. Such an alloy, if it fractured, 
shows a fine silky fracture. Table III showed 
some comparison. The “*Y¥” alloy, which has 
been developed by the National Physical Labora- 
tory, has a tensile strength (wrought and heat- 
treated) of 25 tons, and an elongation of 25 per 
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cent.—almost as good as mild steel. Duralumin, 
composed of 4 per cent. copper, 0.5 manganese, 0.5 
magnesium, and 95 per cent. aluminium, had an 
even greater tensile strength, but its elongation 
was less by about 5 per cent. There were a nuin- 
ber of proprietary allovs in the market, but it 
was found on analysis that their composition varied 
very little from that of the ordinary commercial 
alloys. 


Improving the Properties. 

Just as it was possib > to improve th« pro- 
perties of certain other allovs by the addition oi 
a small percentage of other metals—brass, ton 
instance, was improved by the addition of small 
percentages of iron, nickel, and manganese—so 
also it was possible to get uminium alloys oft 
vreat breaking strength and ductility by the addi- 
tion of small percentages of other metals. If small 
percentages of iron and nickel are added to a plain 
copper-aluminium alloy, a material was produced 
f about 11 tons 
and quite a good elongation—about 5 per cent 


which has a tensile strength « 


} 


Such an alloy, if it is remelted, retains its good 
qualities. If its structure is examined under the 
microscope, it is found to be very close and silky. 
The nature of the fracture of any aluminium 


alloy gives one ai vers good indication of the 
properties of the alloys. Ii the fracture is coarsely 
crystalline, it indicated a weak metal. 

If an attempt is made further to improve the 
properties of this alloy by increasing the pe: 
centages of the additional metals used, it is found 
that there were present brittle crystals of an iron- 


aluminium compound. The alloy is not improved 
therefore. The tendency is the other way, and 
the material is comparatively weak This is 


common experience, Good results are obtained up 
to a certain point, but there is a limit beyond 
which results were far from good. 


Corrosion of Aluminium Alloys. 

The properties which were desirable in = alu- 
minium alloys for commercial purposes might be 
summarised as follows: (1) The metal must be 
capable of being easily handled in the foundry 
(2) it must have reasonably good tensile strength 
and ductility; (3) it must he easily machinable 
in the shop; and (4) it must be capable of resist- 
ing atmospheric and sea-air corrosion. The author 
has had occasion to examine quite a number of 
alloys in regard to corrosion, and he has found 
that the following method of testing is the 
best: A steel bath is prepared in which the 
aluminium specimens are hung. Some salt water 
is put into the bath, and compressed air is then 
blown in. This forces the water up through fine 
nozzles, and as it meets the air current it was 
changed into a mist which fills the bath. This 
test is a very good index as to how an alloy 
would stand up to work as a fitment on board 
ships. It is important also to study the various 
conditions which arose when the alloy is in con- 
tact with other metals, and for this purpose holes 
are drilled into the specimen plate, screws made 
of other metals are inserted, and the changes 
occurring are noted. If a steel screw were 
inserted in the specimen plate, there was not so 
much corrosion as when brass or copper screws 
were used. Aluminium alloys which contained 
high percentages of copper corroded most quickly 
It was found in the test which he had described 
that the ca Ben alloy showed the best results for 
the first week or two, but the BS7 allov ulti- 
mately proved the best. 


Heat-Treatment. 

In view of the comparatively low strengths of 
commercial alloys, some other method which would 
give better results is necessary. The heat-treat- 
ment process is employed. This process has been 
carried out for a long time in the iron and steel 
industries, and there was no reason why it should 
not be applied to aluminium alloys. They would 
get a very good idea of the effect of this treat- 
ment by comparing a series of alloys containing 
increasing percentages of copper. As the per- 
centage of copper was increased it was found that 
the tensile strength increased from 6 to 8.4 tons. 
11.6 with 10 per cent. copper, while there was 
a corresponding fall in elongation, as set out in 


Table IV. 
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Under commercial conditions there was not 
sufficient time in cooling for the constituents of 
the alloy to attain equilibrium. But if the alloy 
were raised to a temperature of 500 deg. C., and 
maintained at that temperature for several hours, 


TaBLe IV.—Addition of Copper to Aluminium Heat 
Treated Sand Cast Test Bar Results. 6 Hours at 
500°C. Quenched in Water. Aged 6 Days. 


Yield Tensile 





. Point Strength | Elongation 

Copper Tons per | Tons per % 
sq.in. | sq. in. 

2. Ascact .. = 2.8 6.0 4.4 
Heat treated ae 4.0 8.0 | 8.8 
4. As cast _ or 3.6 | 6.38 3.8 
Heat treated pi 6.2 9.2 3.8 
6. As cast : walk 4.4 | 7.2 1.9 
Heat treated ..| 6.4 | 92 | 2.0 
8. As cast . ‘| 6.4 7.6 1.3 
Heat treated oa) ae 10.8 1.0 
10. As cast ea 8.4 S.4 = 
Heat treated ..| 106 | 11.6 0.6 


there was an improvement in both the tensile 
strength and elongation. In the case of one alloy 
the elongation was doubled by this process. But 
although improvement was effected, it was not 
sufficient—seldom more than 50 per cent.—to 
warrant such an expensive process, and one which, 
moreover, required so much time. Unless it could 
be made to effect a vast improvement, the heat- 
reatment process was not worth while. With 
steel it was possible to get more than 100 per 
cent. improvement in properties by this treat- 
ment, and if they could effect as great improve- 
ment with aluminium alloys, they would be taking 
a very big step. 

In the case of steel, it was the presence in 
the metal of only 1 per cent. of carbon which 
made this vast improvement possible, and if they 
could introduce to the aluminium a constituent 
with analogous properties, a great advance would 
have been made. It was found that by adding 
to aluminium alloys a small percentage of mag- 
nesium an improvement was effected, but it was 
not the magnesium alone which caused this 
improvement. It was possible to draw up tables 
for aluminium-zine or aluminium-silicon alloys, 
showing the same general tendencies when 
magnesium was added. Although magnesium has 
been used for a considerable time for alloys— 
notably in the case of duralumin—no scientific 
explanation of the change was advanced until 
recently. He had already mentioned that there 
was always present in commercial aluminium a 
small percentage—about } per cent.—of silicon, 
and it was found that when magnesium was added 
to the alloy it combined with the silicon to form 
magnesium silicide, and it was this compound, and 
not the magnesium alone, that caused the 
improvement in the properties of the alloy under 
heat-treatment. 


Raising Strength Al-Cu Alloy. 


The National Physical Laboratory had done a 
great deal of work in this direction, and it was 
found that by this process, after quenching in oil 
or water, the tensile strength of the alloy was 
increased from 7 tons to about 14 tons—more than 
100 per cent. improvement could be effected. By 
rolling or forging, a stress of 20 to 25 tons and 
an elongation of about 20 per cent. could be 
obtained. It was interesting to note that the heat 
treatment of iron and steel had been carried on 
for centuries long before a scientific explanation 
was given of the changes which occurred. The same 
thing had happened in the case of aluminium 
alloys, and it was only within the past year or 
two that an explanation was furnished. If alu- 
minium had always been produced in a high state 
of purity—that was to say, if no silicon had been 
present—then it would not have been possible to 
produce duralumin and other alloys of similar 
strength. It was only by reason of this accidental 
presence of silicon, for instance, that it had been 
possible to build up this industry which was so 
important in the production of aeroplanes. The 
heat treatment of aluminium alloys was now a 
commercial proposition. Such alloys were used for 
smal] castings—pistons and other light parts—very 
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successtully. In the case of larger castings, diffi- 
culties arose, for they had a tendency to sag and 
bend, but it was possible to overcome some of these 
difficulties. 


Ageing. 

Closely connected with the heat treatment pro- 
cess was the phenomenon of ageing. This term was 
applied to the gradually increased hardening which 
occurred in these alloys during comparatively short 
periods after quenching. If the alloy was tested 
a few hours after testing, it was found to give 
higher figures of stress. In the case of duralumin 
rods, the tensile strength immediately after 
quenching was about 16 tons per sq. in. This 
figure rose in 24 hours to 25 tons, and the maxi- 
mum value was reached in two days. No satis- 
factory explanation had been given of this change, 
but it was possible that some of the consituents 
separated out, and so produced a hardening of the 
alloys. With such results, there was a chance of 
light aluminium alloys displacing some of the other 
light metals. It should be noted, however, that 
if the temperature were too high, some of the 
constituents of the alloy would melt, and in this 
condition the material was quite worthless, being 
very weak and brittle. At the same time, if the 
temperature was too low, diffusion did not take 
place quickly enough, and good results would not 
be obtained. 


Foundry Application. 


In regard to foundry work with aluminium 
alloys, it was necessary in order to obtain good 
results to be guided by the same principles which 
applied in the casting of other alloys—irons, steels 
and the heavier non-ferrous alloys generally. It was 
important to pay careful attention to the metals, 
owing to their comparatively low strengths. One 
had to avoid over-heating, and temperature con- 
trol had to be good. These light alloys, however, 
possessed certain peculiarities which made them 
quite distinct. They were comparatively weak at 
high temperatures—those temperatures which 
occurred immediately after the metal had solidified 
—and also they had quite a high contraction. 
Unless adjustments were made for uniform rates 
of cooling on heavy and light sections, contraction 
cracks would develop. 

In the preparation of the metal for casting, care 
should be taken that it was not overheated in the 
furnace, and it should be poured at as low a tem- 
perature as possible—generally about 700 deg. C. 
The metal should be very carefully skinned. This 
removed most of the oxides present, but a small 
percentage still remained in the alloy, and fluxes 
were used to get rid of this. The melting of 
aluminium was generally carried out in plumbago 
crucibles or iron pots. With the latter, it was 
necessary to line the interior with a coating of 
silicate of soda and whitewash. With plumbago 
crucibles it was found that the aluminium had 
quite a searching action on the material of the 
crucibles. It apparently dissolved some of the 
silicon present in the make up of the crucible, 
making the walls quite friable. The author has 
found that beneficial action of fluxes was more or 
less nullified by their bad effect on the walls of the 
crucible, which were liable to give way at certain 
points, forming a dust. 

Some advocated the use of a small percentage of 
magnesium as flux, and it was said that the mag- 
nesium reduced any aluminium oxides that might 
be present in the metal. That, however, was not 
the case. Even if such an action did take place, 
the magnesium oxide produced would stil] remain 
in the metal. After the metal had been skimmed, 
the temperature should be read. The best tem- 
perature for pouring aluminium castings was the 
lowest casting temperature, say, 700 to 750 deg. C. 
In some cases, and especially with thin castings, 
it was necessary to pour above that temperature. 
The metal should always be poured in as quietly 
as possible. 

Gating. 

In regard to gating, the best type of gate was the 
branched type, with a number of smaller open- 
ings leading into the main casting, which could 
readily be cut off with a hack saw. If they started 
with a symmetrical casting and then attached a 
gate, the symmetry or uniformity of the casting 
was broken, because the gate was part of the cast- 
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ing. Not only so, but as the metal entered the 
mould it cooled as it reached the far end, which 
solidified first and set, causing contraction at 
one end of the casting, and tension at the other 
end. If the casting was unsymmetrical with one 
side thicker than the other, it was better to at- 
tach the gate to the thinner side. This produced 
uniformity in the casting and in the cooling, and 
inequalities were avoided. 


Contraction in Aluminium Alloys. 

With aluminium, contraction took place on the 
outside of the casting, and not inside as in the 
case of iron castings. It was better to have any 
ontraction which might occur on the outside. The 
remedy in both cases was the same—the application 
of a chill of iron or brass to the heavier section. 
The use of chills was quite legitimate and could 
not be classified as a fake. Scientifically and tech- 
nically it was a process which should be used 
wherever possible. The employment of a riser and 
a chill produced a sound job. With a riser, how- 
ever, there was a large mass of metal which cooled 
more slowly than other parts of the casting, and 
the use of too many risers brought too many varia- 
tions in the rate of cooling. It was quite common 
tor a novice to apply a chill in the middle of a 
thin casting in order to avoid a crack. That was 
the wrong method. The correct method was to 
apply the chill at the heavier section of the cast- 
ing, and at the same time to round off the short 


corners. 
DISCUSSION. 


Mr. LonepeN said he thought they should con- 
gratulate Dr. Hyman on his address, which had 
been very interesting and which had been given 
in a very helpful way. It was probably inevit- 
able, when a lecturer covered so much ground as 
Dr. Hyman had covered, that he should touch 
upon points on which there was a difference of 
opinion. Referring to shrinkage of aluminium as 
compared with the shrinkage of cast iron Dr. 
Hyman had given the impression that cast iron 
in this respect was a dangerous material, and 
that in erystallising it always showed its shrink- 
age in cavities in the interior of the casting. 
That was not so. In many cases the shrinkage, if 
it occurred, took the form of an exterior cavity 
as in the illustration of aluminium. He did not 
agree with Dr. Hyman’s conclusions as to the 
mechanism by which solidity was reached. Dr. 
Hyman had led them to believe that only the 
action of quick cooling due to the use of the 
chill in a heavy part of the casting was respon- 
sible tor this. That was not the case. Quick 
cooling by itself was not the cause of solidity in 
either cast iron or aluminium. He thought, also, 
that the application of a chill probably increased 
liquid contraction. Quick cooling was merely the 
step which made the correction of the defect 
possible. In either case practically the same 
amount of shrinkage would take place, but in the 
one case solidification was speeded up just at the 
most effective moment, which would allow of the 
entry of new metal to fill the void consequent 
on quick cooling of the heavy part. 

In regard to corrosion, Dr. Hyman had led 
them to believe that alloys of aluminium contain- 
ing zine were bad. He was not sure that the 
figures given were an entire proof of this. He 
thought that Dr. Hyman’s strictures were a little 
too severe to be representative of the truth. The 
result of such a statement might be that people 
working with aluminium-zine alloys might be 


afraid to proceed with the work. He did not’ 


know whether Dr. Hyman’s test with ‘the steel 
hath was a true test, because he should think 
that sea-spray was a very much more complicated 
test than that employed. He was inclined to 
believe that the organic constituents of sea water 
were very much more complex. He was sure that 
certain aluminium-zine alloys had been proved 
to he superior to some of the others mentioned 
by Dr. Hyman. 
Action of Chills. 


Dr. Hyman, in reply, said that the action of a 
chill was twofold, and in this respect he agreed 
with the speaker that it hastened liquid contrac- 
tion. He wished to point out, however, that it 
was really the rate of solid contraction just after 
the metal had solidified that had a pronounced 
effect upon unequal rates of cooling, and there- 
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fore upon any cracks which might develop. In 
the case of cast iron the chills were used chiefly 
to overcome liquid contraction. ; 

So far as corrosion was concerned, his own work 
confirmed that of previous experimenters, and he 
should like very much to see any authoritative 
data of aluminium alloys containing zine which 
hehaved better than those in which zine was not 
present. 


American Practice Compared. 


Mr. WiLtiamson said he agreed with most of 
what Dr. Hyman had said. The Americans pre- 
ferred a copper aluminium alloy, but they in 
Britain preferred an alloy (L5) with 13 per cent. 
of zine and 3 per cent, of copper. Dr. Hyman had 
mentioned a figure of about 700 deg. C. If they 
raised the temperature of the aluminium, what 
effect would that have upon the casting? 

Dr. Hyman said that the commercial alloys 
containing copper only were used chiefly in 
America, and those containing both copper and 
zinc were used chiefly in this country. He 
thought there might be two reasons for this. The 
first was that in this country we started with 
copper-zine alloys. The industry got used to 
these alloys and did not like the change. In 
America, on the other hand, they had been work- 
ing with plain copper-aluminium alloys from 
the very beginning. The second reason was that 
the copper-zine alloys were cheaper. 

As to the effect of increasing the temperature— 
by, say, 100 deg., as the speaker had suggested— 
there was a danger when using a metal hotter 
than necessary of super-heating. The casting 
would therefore remain at a high temperature 
longer than necessary, and under these condi- 
tions there was a danger of cracks taking place 


Aluminium Alloys at Elevated Temperatures. 

Mr. WILiiaMson interrupted to point out that 
Dr. Hyman had evidently misunderstood him. 
When he referred to temperature he did not mean 
the temperature of the melting alloy. There was 
not much danger of over-heating the metal in the 
furnace, if they brought the temperature down 
before making the casting. Of course, it was 
better to be on the safe side, and bring the metal 
up to pouring temperature, rather than overheat 
and then cool it down. What he required 
to know was what effect the heating of 
typical British and American alloys in working 
parts of machines, say to 100 deg., would have 
upon the metal 

Dr. HyMan replied that as long as the tem- 
perature did not get higher than 300 deg. C. 
there was not much danger of anything going 
wrong with the casting. As a matter of fact 
aluminium castings like pistons, as used in the 
motor industry, had to withstand as high a tem- 
perature as 300 deg. C. There was one advantage 
in that case with aluminium—it was a good con- 
ductor of heat, and super-heating for that reason 
was less liable to occur. 

Mr. Arnorr said that with most of the Paper 
he was in agreement. It was perhaps a matter 
of interest to members to know the extent to which 
aluminium castings were replacing gun metal. 
Most people regarded aluminium castings as 
rather fiddling sort of things, but at the present 
time complete pump castings up to 4 ewt. had 
been made in aluminium. Such a casting made 
in gun metal would weigh about 12. cwt. 
Aluminium castings were really coming into 
ordinary engineering work to an extent which was 
quite unknown ten years ago. For some reason 
or other the Admiralty had awakened to the fact 
that there was such a material as aluminium. 
They were going into the matter now very whole- 
heartedly and quite a few of their own members 
were benefiting to some extent from that change 
of policy. 





Mr. D. Grrpwoop, secretary of Wm. Beardmore & 
Company, Limited, was recently entertained by the 
staff and employés at the Parkhead Forge, when he 
was presented with his portrait, painted in oils, in 
celebration of the jubilee of his association with ‘the 
firm. Lord Invernairn, in making the presentation, 
said that Mr. Girdwood started with the firm in 1876 
as a junior clerk. The portrait was unveiled by Mr. 
S. Monk, the next oldest member of the staff 
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Review of the Spelter Trade 
in 1926. 


Che year 1926 will always be memorable for the 
general 6trike, as also for one of the most disastrou 
industrial disputes on record The latter wrough 
1avoc upon the trade of the country, brought raany 
ndustries to a standstill and caused incalculable losse 


the far-reaching effect of which it is even now impos 





sible to determine The optimistic expectations with 
which the year opened were thus nipped almost in th 
inception, Rudolf Wolff & Company write in the 
annual review of the zine industry. 

The spelter market and the course ot prices througt 
out the year have been largely dominated by the situa 


tion in the coal industry, and the depressing influence 

exercised on the outlook generally Values, trom 
£39 3s. Od. early in January—the highest point of the 
year—receded during the first four months as the ou 
look became more threatening, and the lowest price of 
£31 15s. was touched early in May in the first days of 





the general strike. The weakness during these month: 
was iccentuated by ess lavourabie reports trom 
Germany, where stocks were said to be accumulating 
and by over-production in the United States of 


America, whilst sentiment was further‘disturbed by the 
neav) liquidation and depress on on the New York 
stock markets which occurred in Marcl With the 


conclusion of the general strike the market began slow]s 





tc recover, assisted by some improvement in Germany 
where more active conditions tne ding trade set 
up a good demand for zine shee Progress. howeve 
vas very slow, and the growing scar¢ ty of fuel neces 
sitated the down of many consuming wo 

his yunt Bi h producers of spelte1 ere als 
affected, and much of the produ i uspended 
lu the course of ie deadlocl Over e third 


quart Or tie veal t hla et emained 
Steady; there was no pron inced tendency ind prices 
uctuated within narrow limits, but from October ther. 
Was @ reversion to comparative weaknese DY reason ol 
the lack of buying interest in this country, poor demand 
in Germany, depression in France, increasing produ 
tion on the Continent and uncertain industria] outlook 
n the United States of America. News of the dissolu 
on of the German Svndicate was published about the 
middle of December and caused a temporary weakness 





on fears that some liquidation might result, but selling 
of any importance did not take place. The relative 
Value ort prompt ind three months have not, for the 
most part, exhibited a very wide disparity, the differ 
ence varying between £1 * backwardation ”’ n 
January) to 12s. 6d. “ contango’’ (in August) In the 


nited States of America very active conditions have 





prevailed and records have been made both in produé 


tion and consumption. All things considered. the 
pelter industry as a whole has held its own remarkably 
well; production has increased as compared with las 
year and consumption must to some extent hav 


expanded, for there is no evidence that stocks have 
isly accumulated 


Probable Larger Output. 


Production will in all probab lity show some increase 


for the falling-off in Great Britain, due to ortage of 
fuel, will, it would seem. be more than compensated fi 

by i eased output nthe United State f America 
where a fresh record has been estab shed, and, to a les 
extent, on the Continent, in Canada and Australia 
Circumstances governing production have been normal : 
Supplies of raw material are abundant, smelting 


capacity is large and works are wel! equipped. In this 


respect, whilst noting that no fundamental change in 
the method of spelter production has taken place for 
severa years it s interesting to learn that experi 


ments have been made in this country with a new smel:- 
ing process, which, if it proves to be as succ ssful com 






mere as it has been reported to be in its exper 
mental stages, will, it is stated, have important and 
far-reaching effects upon the industry 
Consumption. 
In spite of the adverse influences of the coal strike 
in this country, shortage of capital in Germany and 


financial disturbance in France and Belgium, con 
sequent on the violent fluctuations of the france, con- 
sumption has been very well maintained, and stocks of 
spelter, although probably larger as compared with this 
time last year, are not unduly heavy Exports of 
galvanised sheets from Great Britain have fallen off 
and the brass trade has been depressed, but or the 
other hand, the earlier industrial activity in France 
and, again, the recovery in the demand for zine sheets 
n Germany during the summer months, went far to 
restore equilibrium. In the United States of America 
deliveries have exceeded even the high figures of 1925. 
and stocks over the twelve months show, on balancs 
but little alteration. 


Remelted Spelter. 


Conditions have varied a good deal] from time to 
time. Imports into this country have been compara- 
tively small, but more activity has prevailed on the 


TRADE JOURNAL. 





January 27, 1927. 


Continent, and, generally speaking, better prices have 
been paid by Continental consumers. During the first 
quarte1 considerable scarcity prevailed, smelters exper 

encing difficulties in obtaining supplies of scrap zinc, 
of which there was some shortage, and for which there 
was a heavy demand in all producing centres. In con 
sequence of this the price of remelted did not decline 
proportionately with that of virgin, and the margi 
between these two grades, after being as much as 
£3 10s. early in January, had almost disappeared by 
March At the comparatively high price, however, 
demand slackened, and with raw material coming out 
more freely as the building trade in Germany improved. 
the price declined sharply, and a span of about £2 10s 
under virgin quality was fairly consistent for som: 
monthe Smelters, however, have at no time show: 
much disposition to sell below the basis of £31 f.o.b. 
and therefore, in the last months of the year, with an 


easier Virgin market the tendency has been for th 





Inarg o close up. The highest price was in January 
V1Z., £36 10s - and the lowest ! May. ¥1Z.. £31 10. 
¢.i.f. British ports 


Hard Spelter. 

Very little interest has attached to this commodity 
throughout the year. In this country both productior 
and consumption must have declined, due, on the one 
hand, to the falling-off in the galvanising industry, 
ind, on the other, to the less active cond ons which 
both spelter refiners and zinc white makers have expe 
enced, The position on the Continent has been a litt 
better, but not so good as to necessitat consume! 
often turning to Great Britain to supplement their suy 


pli S Moreove Continental brands of hard pe Ite 
t 








ave venela ly ruled a ood deal cli iper than Britis 
Business with India has been dull, and Indian bran 
ive rare ly commanded their accustomed premium The 
margin between hard and Virgin quaiitie has vari 
om £4 to £8, the more usual difference being about 
a Highest, £32 10s. f.o.b. : lowest, £26 10s. f.0.b 


Zinc Ore. 


Ore supplie have been sufficient to mee ill require 





ments and potential production remains ae In the 
United States of America output was largely restricted 

hen ¢€a er in the year, In consequence of over-pro 
tuction, the price had declined to $45 and stocks of 


spelter were materially increasing. Fair quantities of 
re destined for British smelters were, owing to short- 
ize of fuel, diverted to Belgium. Arrivals at the por 
of Antwerp during the last three years were as follows 
1924. 461.223 tons; 1925, 571.274 tons: 1926 li 
mouths), 642,208 tons. 

Zinc Sheets. 

Demand has been irregular, but, generally speakinz. 
fairly satisfactory conditions have obtained, Som 
tantial orders placed with France in the earlier 
months were followed by an active demand in Germany 
to meet the requirements of the building trade, but 
comparative quiet has prevailed during the last month- 
of the vear. Imports into this country compare favour- 
ibiy th those of 1925 


The Outlook for 1927. 

With last year’s disappointment still in mind, 
any expression of opinion on future industrial develop- 
ment must necessarily be made with circum tion, 
ind the more so because at the moment the outlook 
presents no outstanding feature. nor have markets any 
decided tendency. The present position is by no mea: 
bad, and should provide a basis whereon trade and 
ndustry might be effectively restored. F 
ditions in Europe are better than they have been for 

me time past, foreign currencies exhibit more 
bility, and further capital is being released as con- 
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fidence returns Stocks are not unduly large, and 
speculative operations have, in the last months, beer 
reduced to very moderate dimensions. Apart from 
China and Rus the political horizon is reasonably 
clear. Reports from leading industrial centres in this 


country, always assuming there will be cheaper supplies 
of fuel and freedom from labour trouble, are hopeful, 
if not optimistic. The future, therefore, would seem 
iold out a fair prospect of improvement. but in the 
light of recent experience, however bright the outlook 
progress is impossible without goodwill and co-opera 
on as between employer and employed. Prosperity 
depends on peace and productivenese, and is. it must be 
remembered, essentially governed by economic and not 
political forces. 

Consumption of spelter year by vear tends to broader 
as the importance of this metal becomes increasingly 
recognised, and fairly active conditions might therefore 
be reasonably anticipated. The price is low, and leaves 
room for some improvement, but not for extravagant 
ise, for any undue advance would be quickly checked 
yy increased output, productive capacity being largé 
and undoubtedly sufficient to meet all normal demands 
Whether the market can decline much further seems 
loubtful, because tne present range of values does no 
afford too much margin of profit for producers, and 
therefore any move in this direction must depend on a 
reduction in cost of production, which for the present 
gives no indication of undergoing any important 
change. 
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High Strength Cast Iron of Low Total Carbon Content. 





By Our Metallurgical Correspondent. 





Closer attention has been paid during the last 
few years to the improvement in the mechanical 
and physical properties of cast iron As a result 
of the continued and combined efforts of metal- 
jurgists and foundrymen, a much more general 
ippreciation of the methods to be followed in ob- 
taining high-strength cast irons has been secured 
In pre-war years the possibility of producing cast 
iron having a tensile strength of 20 tons per 
sy. in. was the subject of many rumours 
amongst those engaged in the foundry industry. 
To-day tensile strengths of this order can be ob- 
tained with certainty, and in many foundries 
irons of from 16 to 20 tons per sq. in, are pro- 
duced with systematic regularity. The further 
possibilities of cast iron in this direction are 
demonstrated by the authoritative record of a 
cast iron having a tensile strength of over 30 tons 
per sq. in. (Keller, J.1.S.1., 1918, No. 2.) There 

no doubt that both metallurgists and iron- 
founders are to be congratulated on the manner 
in which the insistent demands of engineers for 
improved cast iron have been met, Amongst the 
many factors which influence the mechanical and 
physical properties of cast iron, which have been 
minutely investigated, is the influence of the total 
carbon content The reduction ot the total 
imount of carbon present mm the iron to values 
helow those of the normal foundry product has 
een accompanied by very satisfactory results in 
the improved mechanical properties of — the 
material For many years practical foundrymen 

iid metallurgists have been aware of the improve- 
ments which accompany the use of irons of low 
total carbon content. The difference between stec] 
on the one hand, with its high strength and duc- 
tility properties, and cast iron-on the other hand, 
with its low strength and absence of ductility, 
is principally one of total carbon content Whilst 
it is not inferred that the properties of steel and 
cast iron vary in simple direct ratio with the 
total carbon contents, 1t will be obvious that a 
reduction in the total carbon contents of cast iron 
has the effect of bringing its composition, and 
hence its mechanical properties, more nearly to 
those of steel. This is undoubtedly the under- 
lving reason on which foundrymen have based 
their expectation of improved) mechanical  pro- 
perties in cast iron, due to the reduction in total 
carbon contents 


The Raw Material. 


In the production of ordinary foundry pig-irons 
by smelting ores in the modern blast furnace, 
the conditions are invariably such as to bring the 
molten metallic product into intimate contact with 
the carbonaceous gases and fuel. The molten 
metal produced under these conditions is invariably 
saturated with carbon for the particular tem- 
perature and conditions of production On 
solidification of the molten metal as pig-iron, 
almost invariably the eutectic percentage of 
earbon for the particular composition is found in 
the solid pig-iron. The ordinary method of re- 
melting foundry pig-iron in the cupola furnace 
for foundry purposes, more or Jess duplicates the 
conditions in the blast furnace, and the intimate 
contact between the metal and the carbonaceous 
fuel and gases is preserved. \Under these con- 
ditions the remelting of iron in the foundry cupola 
is accompanied by the same tendency to saturation 
with respect of carbon, and the cupola-melted 
metal retains the eutectic characteristics, This 
at once discloses the outstanding § difficulty, 
ever present in the minds of foundrymen. This 
difficulty is the initial supply of material of low 
total carbon content, and the facility for remelt- 
ing this without increasing the total carbon con- 
tent 

The direct production of pig-iron from _ the 
modern blast furnace, having a_ total carbon 
content much lower than the eutectic requirements 
for the particular composition, has not been found 
possible to be done with consistent regularity. 
Under conditions of low-temperature working and 
slow driving, such as are present in some of the 


older types ot blast furnaces, irons of lower total! 
carbon than normal are produced. Even unde: 
these conditions, the higher cost ot working and 
the extra costs entailed by the caretul selection 
and grading of the product tend to make such 
direct irons at least as expensive as those produced 


by other methods 


Synthetic Irons. 


At the present time there are a number of | 
irons available having very low total carbon con 
tents: in one case, as low as 2.6 per cent. accom 
panied by a silicon content of 1.75 per cent 
Generally speaking, these low total-carbon iron. 
are not straight blast-furnace irons, but may be 
regarded as synthetic or pseudo-svnthetir irons 
What might be regarded as strictly synthetic pig 
irons are produced by remelting steel scrap in the 
electric furnace and recarburis ne by the addition 
of carbon, generally in the form of anthracite 
The rest of the composi ion, as far as silleon and 

aneanese are concerned, is idjusted to meet the 
particular requirements by suitable additions of 
lerro-alloys Such pig-irons have low total carbo 
coutents, and it is of interest to note that the 
exceptionally high tensile strength of 30 tons pet 
Sq. mn. recorded above was obtained on cast 1ro) 


prepared in this manner 


If steel scrap is melted in the ordinary toundry 
cupola, an abs rption of carbon takes place, and 
the molten product is highly carburised. Whilst 


the extent of carburisation cannot be controlled 
with the same degree of accuracy as in the electric 
furnace method, under certain conditions a pro- 
duct having a lower total carbon than the eutectic 
or saturation requirements can be obtained. Pig- 
iron produced in this manner might be strictly 
classified as a synthetic pig-iron, and, as in the 
previous case, the rest of the composition can be 


adjusted by suitable additions of ferro-alloys 


Pseudo-Synthetic Irons. 

The most common method of producing pig- 
irous of low total carbon contents is by the dilu- 
tion of the total carbon normally present in pig- 
iron, using steel scrap as the diluent Such pig- 
irons might be classified as pseudo-synthetic pig- 
irons and are prepared by melting together re- 
quisite proportions of ordinary straight blast- 
furnace pig-irons with steel in some form or othe? 
Under these conditions the percentage of the con- 


stituents, total carbon, silicon, etc., are reduced 
by an amount proportional to the amount of steel 
added to the mixture. The preparation of such 


pig-irons is carried on in a variety of ways which 
are determined by various prevailing cireum- 
stances. A method practised in those works whers 
both molten steel and pig-iron are available con- 
sists in adding a predetermined proportion o} 
liquid steel to the liquid blast-furnace metal. This 
is a very desirable method, which is capable of 
accurate control. In other cases, where open- 
hearth or reverbatory furnaces are available steel 
scrap is added to pig-iron melted in the furnace 
Here, again, this method is capable of accurate 
control. The other method of melting steel scrap 
and pig-iron together in the ordinary foundry 
cupola is incapable of such accuracy of control] as 
the methods enumerated above, but under certain 
conditions can be made to vield good results in 
so far as the production of low-total carbon con- 
tent irons is concerned. 

Whichever of these methods is used for the pro- 
duction of low total-carbon pig-iron the product 
is invariably much more expensive than ordinary 
pig-iron. Apart entirely from the cost of the 
materials melted or mixed together the final pro- 
duct must of necessity bear the rehandling costs, 
the re-melting costs and the losses occasioned by 
re-melting. As a direct result the various low 
total-carbon content pig-irons available to-day are 
essentially expensive irons, and their use is conse- 
quently confined to the production of strictly high- 
grade castings. Further investigation is very 
necessary, with the object of cheapening the pro- 
duction of low total-carbon content pig-irons with 
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a view to encouraging their more extended use in 
the production of castings of a less special nature. 
This is certainly one of the most important lines 
of development in the continued improvement of 
the préperties of commercial cast iron. 


Semi-Steel Cast Iron. 


In ordinary foundry practice the molten metal 
is provided by melting in the cupola, in which 
type of furnace the intimate contact between the 
carbonaceous fuel and the metal is preserved, This 
fact is responsible for the difficulty experienced in 
maintaining the low total-carbon when re-melting 
pig-irons possessing an initially low total-carbon 
content. This difficulty, of course, arises from the 
tendency for absorption of carbon up to the satu- 
ration limits to take place, under the conditions 
of melting in the cupola. In the early days of the 
so-called semi-steel or steel-mixture iron it was 
considered that this admixture of steel would solve 
this difficulty. Generally speaking it has been 
shown that this is not the case, and during re- 
melting under cupola conditions the steel absorbs 
a quota of carbon corresponding to the equilibrium 
conditions for the particular temperature of melt- 
ing. The final semi-steel mixture is generally of 
the eutectic composition as far as the carbon con- 
tents are concerned, and the constituents silicon, 
manganese and phosphorus only, are diluted by an 
amount proportional to the steel added. ; 

Strictly speaking these remarks apply to those 
steel mixtures in which the proportion of pig-iron 
is in excess. When the steel portion of the mix- 
ture is in excess there is a tendency for lower 
total carbons than the saturation requirements to 
be obtained. Even when the steel is in excess 
unless great care is taken, the results in so far 
as total carbon is concerned are likely to be ex- 
tremely variable. It is probably a fact that the 
greater portion of the absorption of carbon by 
steel in the cupola takes place whilst it is lying 
molten amongst the bed coke. The use of a re- 
ceiver or forehearth, coupled with a cupola having 
a very low bed eliminates to a large extent this 
absorption of carbon, and is generally accom- 
panied by increased uniformity in the total ecar- 
bon contents of the final product. 


Thyssen-Emmel Iron. 


The melting of mixtures of cast iron and steel 
containing high percentages of steel scrap has 
been practised on many occasions for various pur- 
poses. It was probably first introduced by the 
late Mr, L. F. Gjers, of the Gjers Mills Company, 
Limited, Middlesbrough in connection with the 
Bessemer process. The late Dr. Stead mentioned 
the fact of having himself utilised this method for 
the production of fluid iron for the purposes of re- 
carburising Bessemer blown metal. Dr. Stead 
melted a mixture consisting of 100 per cent. steel 
scrap in a foundry cupola and obtained a white 
iron of the following composition :—Total carbon, 
3 per cent.; silicon, nil; manganese, 0.4 per cent. 
Other similar results have been recorded from 
time to time. This method of melting mixtures 
containing high percentages of steel scrap appears 
to be the essential feature of a new type of high 
duty cast iron which has been given some publicity 
under the name of Emmel iron. This cast iron 
s the invention of Herr Emmel, of the Thyssen 
Co., Mulheim, Germany, and the description of 
the process as given in the British patent specifica- 
tion is essentially as follows :—The process claimed 
is for the production of low total carbon irons 
containing 3 per cent. or less total carbon by melt- 
ing as much as 50 per cent. or more of iron low 
in carbon (steel and wrought iron) with pig-iron 
(high in carbon). The results are obtained by 
controlling the quantity of coke used and the 
volume and pressure of the blast used. The exact 
details of the method and degree of control to be 
exercised over these factors is not disclosed. In 
the examples given in the patent specification we 
find mixtures given containing from 50 to 100 per 
cent. steel] and it would appear that the use of a 
forehearth or receiver was essential. This is 
exactly what would have been expected from our 
previous knowledge of the use of high steel per- 
centage mixtures. 

From a long list of analyses and tensile test 
results published concerning this Emmel process 
it is found that total carbon contents as low as 
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2.39 per cent, and varying from this minimum 
value up to 2.86 per cent. are obtained. ‘The ten- 
sile test results obtained vary from 18 to 22 tons 
per sq. in. Both these sets of results are truly 
remarkable for cupola-melted metal and they have 
been confirmed by test results made in this 
country. The use of high percentage stee] mix- 
tures in cupola furnaces coupled with a forehearth 
under proper conditions of control will certainly 
give low total-carbon results. It must be appre- 
ciated that any method of producing low total- 
earbon content irons utilising the cupola as the 
melting apparatus can never form a_ positive 
method of obtaining low total-carbon irons. There 
must always be considerable risk of absorption oi 
earbon during the passage of the material through 
the cupola. The conditions governing the extent 
of this absorption are liable to so many variations 
as to render a uniform result a matter of con- 
siderable doubt. Whether the Emmel process 
and the method of blast control and coke control 
gives any greater degree of uniformity and makes 
the result any more positive is uncertain in the 
absence of any detailed information as to the 
nature of this control. 

It should be mentioned that other special pro- 
cesses which have attracted attention as methods 
of producing high-duty cast irons in a like man- 
ner postulate low-total carbon contents as essen- 
tial features. 

The only positive method by which low total- 
carbon cast iron can be secured is the method of 
melting in some form of open-hearth furnace 
where the metal is maintained out of direct con- 
tact with the carbonaceous fuel and gases. The 
open-hearth furnace may be of the reverberatory 
or regenerative type, or it may be an electri 
furnace depending upon the particular circum- 
stances, Unfortunately such forms of melting are 
considerably more expensive than cupola melting 
owing to the high fuel costs and the high losses 
experienced during remelting. Cupola melting is 
undoubtedly the cheapest form of melting iron 
available and in spite of the lack of means of 
positively controlling the total-carbon content o! 
the metal melted in this manner it is highly 
important that this form of melting should be 
fully explored with the object of ascertaining 
whether or not irons of sufficiently low total- 
carbon content can be produced with a sufficient 
degree of uniformity and regularity to meet in- 
dustrial requirements. 








Patent Specifications. 





The following list of patent specifications accepted 
have been taken from the ‘* Illustrated Official 
Journal (Patents).’’ Printed copies of the full 
specification can be obtained from the Patent Office, 
25, Southampton Buildings, London, W.C.2, price 
ls. each. 

628. Brown & Company, Limited, J., and UNwIN 
M. E. Casting of hollow bodies of metal 
January 8, 1926. 262,966. 

2.396. Brass, J. Furnaces burning pulverised fuel 
January 27, 1926. 262,977. 

24,695. Canzter, H. Alloy for welding copper. 
November 2, 1925. 260,565. 

8,673. Bucknam, Str G. T., WiILtIAMson, A.. ana 
Bruce, R. Machines for sawing metal rods or 
bars. July 22, 1925. 263,204. 

27.972. Carr, W. M.. Toocoop, H. J., and Dempsrenr 
& Sons, Limitep, R. Retort furnaces. November 
6, 1925. 263,269. 

30.967. Topp, H. Blacking for moulds for metal cast- 
ings. December 8, 1925. 263,285. 

819. Lucas, E. E. Furnaces. (February 12, 1926.3 
263,312. 

6,445. Bourne, A., and Earte, Bourne & Company. 
Limirep. Manufacture of metal tubes. March 8, 
1926. 263,350. 

9,516. Rosertson, T. E. (Power Specialty Company) 
Furnaces. April 10, 1926. 263,369. 

18,964. Mirsourne, R. J., and Poutson, C. Tool or 
appliance for use in repairing furnaces, et 
July 29, 1926. 263,419. 

20,732. Bock, M. Metal pipes. August 23, 1926. 


263,436. 

27,018. Facersta Bruxs Axtresorac. Methods of 
manufacturing hollow drill steel. October 9, 1926. 
263,468. 
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Simplifying Foundry Work. 





North-East Coast Metallurgists Discuss Foundry 
Problems. 

Mr. Logan’s Paper, which we printed last week, 
dealing with this subject, gave rise to an interest- 
ing discussion, of which the following is an 
abstract : — 

Mr. H. Dunrorp Smitn (Chairman), in opening 
the discussion, said that there were several ques- 
tions, which, although on points not touched 
upon during the lecture, he would like to ask. 
The first related to the best method of cleaning 
castings. Was it by means of sand-blast, chilled 
shot, or by pickling with some such acid as hydro- 
fluoric? Then there was the question of mould- 
ing sands. Where were the moulding sands used 
on Tyneside obtained? Were they local sands, 
or did they come from a distance? Referring to 
the trouble caused by having the material too 
hot, was it not possible to cool the material down 
and add a deoxidiser, such as phosphorus or zinc, 
and thus neutralise the bad effect of the 
overheating, and obtain a sound casting in that 
yay? Then there was the effect of magnesium 
as a deoxidiser. Had magnesium ever been tried? 
He referred to the presence there that evening 
of Mr. H. H. A. Greer, who was the honorary 
secretary of the Scottish Local Section. He (the 
Chairman) was pleased to welcome him to the 
North-East Coast Local Section, and called upon 
him to take part in the discussion. 


German Manganese Bronze. . 

Mr. Greer (of Glasgow) stated that he 
was pleased to be present there that night. 
He thought that visits of members of one 
section to that of another whilst in that 
district were to be encouraged, and he would 
be only too pleased to welcome any members 
of the North-East Coast Local Section to their 
Scottish meetings at any time, He was glad that 
Mr. Logan had not mentioned the light alloys, 
but had still a good word for the brasses and 
bronzes which had served our fathers and fore- 
fathers so well. Jn this connection it was in- 
teresting to trace the fact that modern Admiralty 
gunmetal was really a continuation of the old 
gun bronze. He had come across a number of 
old bronze cannon with the dates cast on, which 
were 1730 or 1740, he thought, and these analysed 
practically 90 per cent. copper and 10 per cent. 
tin. It was extraordinary how they made such 
good castings in those days, apparently without 
the use of any deoxidiser. Mr. Logan had referred 
to high tensile brass or manganese bronze, and 
he (Mr. Greer) had recently obtained some of this 
material from Germany, which was very interest- 
ing.. It was remarkably fine and close-grained, 
and had a beautiful appearance. When analysed, 
it was found to contain 14 per cent. nickel, but 
it contained no manganese or aluminium. 


Antimony in Bearing Metals. 

Mr. Humrnrey mentioned the addition of 
antimony into bearing metal of the composition 
86 per cent. copper, 12 per cent. tin, and 2 per 
cent, zinc, for the purpose of hardening the alloy. 
Referring to the raising of the tensile of 
Admiralty gunmetal, he asked whether the yield 
point was not equally, or more, important than 
the tensile. Then the Admiralty seemed to dis- 
like the presence of lead in gunmetal, for they 
specified that it should not contain more than 
0.5 per cent. Was there any reason for this? 
They, in their foundry, for instance, had found 
that the presence of a small amount of lead 
increased the soundness under hydraulic test. 

Mr. Dowson mentioned a case in the manufac- 
ture of turbine blading, where material of 70/30 
composition could be extruded into blades which 
were quite satisfactory; but, on making similar 
blades of 60/40 composition, these were found to 
fracture after a while. Could the lecturer give 
any theory as to why this should be the case? 


AUTHOR’S REPLY. 
Fettling Desiderata. 


Replying to the discussion, Mr. Logan, re- 
ferring to the method of cleaning castings, stated 
that the method of fettling was mainly governed 
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by commercial considerations. The three methods 
mentioned were all satisfactory and had their in- 
dividual applications, but ordinarily were rather 
expensive for general use. The chief factors which 
had to be taken into consideration were the degree 
of finish required, and the selling price obtained 
for the castings. With regard to the question 
of the moulding sands used locally, these were 
usually neither Jocal sands nor Midland sands. 
In the majority of foundries in the Tyneside dis- 
trict, the sand was mainly obtained from the 
Erith district. There was an attempt made to 
market purely local sand, but this material was 
not very satisfactory. The chief reason for the 
prevailing use of Erith sand, apart from the fact 
that it was a fairly good all-round sand, was 
because it was shipped direct from the Thames 
to the Tyne, and, therefore, the cost of transport 
was much less than that on other sands which 
had to be brought by rail, 


Overheating Gunmetal. 

With regard to the overheating of gunmetal, 
some years ago Carpenter and Elam had given a 
-aper before the Institute of Metals on the un- 
soundness of Admiralty gunmetal, and one of the 
conclusions in that Paper was that overheated 
gunmetal, if allowed to cool out in the crucible to 
the correct casting temperature, could he suc- 
cessfully cast and give a sound casting. That 
conclusion was probably quite correct, providing 
the material had not been oxidised during the 
overheating. Very often in practice, the two 
things, overheating and bad melting practice, 
went hand in hand; and where overheating 
occurred, it was generally accompanied hy badly 
oxidised material—which was one of the greatest 
troubles of the brassfounder. Zine was not a 
great deal of use as a deoxidiser, and phosphorus 
was certainly much more effective. The best 
thing, of course, was to have good melting practice 
in the first place, and avoid overheating and 
oxidation. Magnesium had been tried as a 
deoxidant, but there was a certain amount of 
risk with its use. He had known of a crucible 
of metal practically emptied on to the floor, on 
the introduction of magnesium, 


Manganese Brass Free from Manganese. 

He had purposely omitted all reference to light 
alloys, as these were to be dealt with in a special 
Paper to be given later in the session. It was 
interesting to note, however, that light alloys were 
becoming more and more important every day, 
being now even incorporated into marine engineer- 
ing practice. He was very interested to hear of 
the old bronze cannon, and there was no doubt 
that the present alloy was simply this old com- 
position with the addition of 2 per cent. zine for 
deoxidation purposes, The manganese brass with 
nickel, yet containing neither manganese nor 
aluminium, was certainly very interesting, as it 
was unusual to find a manganese brass without even 
a trace of manganese present. The purpose of the 
manganese was that of a deoxidiser, and it was 
possible—if it served its purpose—to find little 
more than a trace or practically nothing in the 
finished alloy, if only a small amount had _ been 
added to commence with. 


How Antimony Affects Bearing Metals. 

Referring to Mr. Humphrey’s remarks as to the 
addition of antimony to a bronze of 86 per cent. 
copper, 12 per cent. tin, and 2 per cent. zinc, Mr. 
LoGan said he had not heard of this being done, 
and had had no experience. He had always 
thought that the presence of antimony in bronze 
was to be avoided, as far as strength was con- 
cerned, at any rate. It was quite possible that 
antimony, by the formation of a hard tin-antimony 
compound, materially increased the hardness and 
wear-resisting qualities ; and, if carried in the form 
of bushes in another stronger casting which took 
the load and shocks, etc., would probably be quite 
satisfactory. Referring to Admiralty gunmetal, 
Mr. Logan said that the question of the yield 
point being more important than the tensile was 
probably correct. Probably the yield point was 
actually the more important in practice, but 
raising the ultimate tensile implied raising the 
vield point also. With regard to the presence of 
lead in Admiralty gunmetal, he did not think that 
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the actual amount of lead, as such, was men- 
tioned in the specification. He thought that what 
the specification did say was that the total im- 
purities should not exceed 0.5 per cent., the 
reason being, he thought, that the Admiralty de- 
sired their gunmetal to be made up of all virgin 
material If scrap additions were made, it was 
impossible to keep the total impurities down below 
0.5 per cent., as scrap always contained both lead 
and iron. The use of virgin metals greatly in- 
creased the foundry difficulties, and sound castings 
were only obtained by careful and correct melting 
pra ce, As Mr. Humphrey had himself pointed 
out, the use of, say, 1 per cent. lead aided the 
soundness for hydraulic work; therefore, para- 
doxically, the Admiralty did not like it—preferring 
to have strong, sound castings as a result of good 
practice, rather than the possibility of inferior 
material which would stand up to hydraulic test 
as a result of any ** pinhole ”’ unsoundness being in 
effect simply plugged with lead, 

The turbine blades mentioned by Mr. Dowson 
were very interesting, and to explain this it was 
necessary to refer again to Fig. 1 of the Paper. 
70/30 brass, it would be noticed, came within the 
all-alpha structure zone, whereas the 60/40 brass 
had a structure of almost equal amounts of the 
alpha and beta constituents, The physical pro- 
perties of the alpha and beta constituents differed 
considerably —the alpha being fairly low in tensile, 
but having considerable elongation: whereas, the 
beta was high in tensile and very low in elonga- 
tion In effect, it could be said that the alpha 
was comparatively soft and ductile, whilst the beta 
was hard and possessed little ductility. The effect 
of this was that the alpha would stand a good deal 
of cold work, whilst the beta would not. Alloys 
containing the beta constituent should, therefore, 
be worked hot, or, if worked cold, should be 
annealed to remove internal strain, which, in this 
ease, had apparently been the cause of the 
cracking. 

\ further speaker commented that the lecturer 
had addressed his Paper principally to engineers, 
but he did not want the engineers present to go 
away after hearing it, and think that they knew 
all about moulding. Although the principles of 
moulding were eternal, vet the actual methods of 
moulding were always changing, and progress was 
constantly being made. 

Replying to this, Mr. Logan stated that he 
quite agreed with the last speaker. He had not 
attempted to draw a complete picture, but had 
only given an outline of one of the simplest forms 
of moulding. 

The meeting terminated with a vote of thanks to 
the lecturer. 











The Higher Railway Rates. 
Rail Companies’ “Narrow View.” 


Sir William Larke, director of the National Federa- 
tion of Iron and Steel Manufacturers, in a considered 
statement regarding the incidence of the new railway 
rates, said the increase promulgated by the railway 
companies to ‘have effect from February 1 could not 
fail to place a restriction on the immediate revival of 


the iron and steel industries. An industrial revival 
could only be stimulated by a definite policy of co- 
operation between cognate and _ interdependent 


industries. 

The railway companies in their rates policy seem to 
have taken a very narrow view of their own interests, 
Sir William proceeded. With world conditions more 
favourable to an industrial revival than they have been 
for some years, to introduce an element of increasing 
costs before British industry has had an opportunity 
of restarting can hardly be considered a constructive 
policy designed to improve the admittedly difficult posi- 
tion in which the railway companies find themselves. 
At least three months’ notice of the date when the 
increase was to take effect should have been given to 
enable traders and manufacturers to adjust their prices 
accordingly; but, more important than this, such a 
period would have enabled the railwav companies to 
have ascertained whether the industrial position had 
provided additional revenue from the increased volume 
of traffic which may reasonably be anticipated, and 
thus to adjust the increase in, relation to necessity 
without delaying the revival of industry by checking 
it at the outset. 

With regard to the iron and steel industry, the pro- 
duct of which is intrinsically of comparatively low 
value, the influence of railway rates on prices is much 
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greater than in almost any other industry. Since 
seven tons of material are transported by rail for 
every single ton of finished steel produced the increas 
n rates per ton is multiplied seven times in the ulti- 
mate cost, the consequence of which is that the railway 
rates represent from 15 to 25 per cent. of the total 
production cost depending on the product considered. 
Moreover, 60 per cent. of the product of the iron and 
steel industry has to be sold overseas in face of world 
competition. Ags evidence of this the November Board 
of Trade price index number for iron and steel wae 
only 34.5 above 1913, compared with 52.4 for “ all 
commodities,’’ and these were falling prices, as the 
December figures will be considerably lower. The rail- 
way companies’ proposals will raise their value to 60 
per cent. above 1913, plus additions for the flat rate. 
(his industry has therefore a definite claim in the 
national and even the railway interest for special con- 
sideration in the matter of increase, a claim which was 
recognised by the railway companies themselves 
giving evidence before the Railway Rates Tribunal. 

Although a smaller matter than the principle of the 
increase of rates at this date, the railway companies 
have added to the difficulties of the situation by the 
very short notice that has been given of the date when 
the increased rates shall take effect. Iron and stee 
contracts are entered into for considerable periods 
and all contracts entered into before the date wher 
the increase in rates became known will require to 
bear the additional cost on the undelivered portion of 
the contracts. 


F.B.I. to Approach the Railways. 

The question was considered on Tuesday by the 
Cransport Committee of the Federation of British 
Industries. Strong views were expressed and the 
discussion indicated the feeling on the part of the 
traders that they were being asked to shoulder the 
railway companies’ burdens in addition to their own, 
and that this position was one which they could not 
accept indefinitely. The need for the proposed 
increases, it was contended, seemed in itself evidence 
of the necessity for drastic reforms in railway policy. 
Decision was deferred on the particular question of 
making an application to the Railway Rates Tribunal 
to prevent the operation of the proposed increases. 
but the meeting gave full authority to the President tc 
approach the railway companies on the whole 
question. 








Notes from France. 

Last Thursday Mr. F. Grrapet read a Paper on 
the ‘‘ Scientific Control of the Manufacture of 
Medium and Small Cast-Iron Castings ’’  be- 
fore the French Foundry Technical Society. Mr. 
iF. Giradet is the proprietor of a foundry at St. 
Die, in the Vosges Department. 

Mr. E. V. Ronceray has been honoured by the 
French Foundry High School Old Boys’ Associa- 
tion, who offered him a complimentary banquet to 
celebrate his receipt of the J. H. Whiting Medal, 
This medal, it will be remembered, was presented 
to him by the American Foundrymen’s <Associa- 
tion, Amongst those present were Mr. Dufour, 
the President of the Employers’ Federation, 
Mr. Thomas, President of the Technical Asso- 
ciation, and Mr. Rivoire, the President of the 
recently founded Old Boys’ Association. It will 
he recalled that Mr. Ronceray directs the course 
of studies at the Paris High School. 


INTERNATIONAL Founpry EXHIBITION IN Paris. 
As previously noted in these columns, an Inter- 
national Foundry Exhibition will be held in Paris 
in September, 1927, in the Parc des Expositions at 
the Porte de Versailles, and will last three weeks. 
In connection with this exhibition, a Con- 
gress, organised by the Association Techi- 
nique de Fonderie, will be held during the 
second week of the exhibition. The exhibition 
will include :—Raw materials, manufactured pro- 
ducts, as well as plant, tools and machinery. The 
Board of Technical Tuition, with the Ecole 
Supérieure de Fonderie and its technical and pro- 
fessional schools, are to take an official part in this 
matter. Besides this, the Association Amicale et 
Mutuelle de Fonderie will organise the department 
concerning friendly societies for finding situations 
and for social provision, An important participa- 
tion from foreign countries—which is already 
secured—will considerably contribute to the suc- 
cess of this exhibition. For further particulars 
apply to the Comité d’Organisation, 8, rue de la 
Victoire, Paris. 
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The Diffusion of Sulphur into Cast Iron. 


Herr F. Roll. in a recent issue of “ Die Gies- ground until the metallic surface appeared and 
serei,’’* describes some experiments he carried examined with the aid of the analysis and the 
out in order to determine the depth of penetra- Baumann test. The properties of the samples 


tion of sulphur into cast iron and its influence upon 
the structure. He also studied the action of solid 
sulphur, H,S, and SO,. 























Kia. _ 600, 


Experiments with Solid Sulphur.—The samples 


were taken frv'n normally cooled bars for the used in the experiments are recorded in Table TI, 
transverse tes. the diameter of which was 30 mm. the experimental results in Table IT. In the 
The acting planes were ground and polished. The samples V, and V, the sulphur immigration took 
samples were put into molten sulphur (119 deg. place in the whole area of the acting plane, 


TaBLe I. 




















Sample. V; ¥, | V3 | V, 
Transverse strength t/sq. in. .. = = 31.31 20.64 28.59 24.55 
Brinell hardness number 215 180 225 211 
Chemical composition : 
Si ar - ae a aa S 1.72 1.96 1.25 | 1.93 
, 2 ee na ig “ coal he 3.28 3.45 3.10 3.49 
Me .. ice wa - = = 0.72 0.69 0.91 0.52 
7 oa ws os — ce a 0.42 0.58 0.42 } 0.67 
Rees 5 _ hs oe A i 0.065 0.089 0.052 0.081 
Structure .. eg ‘ig ac a “a Pearlite lamellze Pearlite lamelle 
Fine Coarse Fine Coarse 
| graphite. graphite. 








TaBLe II. 





In molten sulphur. 




















Sample. At 100° C. for | At 100° C. for 
3 hours + at a 
250° C. for 1 hour. | 4 hours. | 12 hours. 32 hours. 
V,—Depth of penetration ‘a | Lessthan 0.5mm, 0.5mm. 
S.—Content “s a al | 0.21mm. 
V.—Depth of penetration Le cue | Lessthan0.5mm. | 0.5mm. 
S.—Content on i ie a - 0.18mm. 
V,—Depth of penetration ne oat 0. 2mm. 
S—Content ae ~w eh oot 0.21mm. - 
V,—Depth of penetration orig iat 0. 2mm. | 0.1mm. 
S—Content ; ; 0.27mm. 
rasie Il 
Sample. V; V, 
Transverse strength t/sq. in. 31.381 28.69 
3rinell hardness number a == ne ee 239 227 
Chemical composition :- 
Si “an ae st ia ae a 1.29 1.2 
,: ae 7 de we " ice 3.85 3.22 
Mn. .. ae us i = fat 0.81 O85 
P. bs es ny me ‘a nee 0.53 | 0.57 
S. “a ie i os onl 0.048 0.056 
Structure ~ - - a - ‘ 7 Pearlite lamellae Pearlite lamelle 
4 | 
| tine graphite. some coarse graphite. 
C.), cooled to 100 deg. C., and held at this tem- whereas in the samples V, and V, the penetra- 
perature for several hours. After being taken tion was more or less localised. It may be con- 
from out the sulphur the acting planes were cluded therefrom that the sulphur prefers cer- 





— - tain areas distinguished by crystallisation or 
* Die Giesserei, 1927, No. 1, p. 1-7. F : 
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stresses. The influence of the sulphur upon the 
structure is very marked; the lamellar structure 
is broken up and changed into a globular one, as 

















Fic. 4.—~x 600. 
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tration zone no graphite can be seen under the 
microscope. 

Experiments with H,S.—The samples, the pro- 
perties of which are recorded in Table III, were 
put into a fireclay tube, heated to 350 to 400 deg. 
C. in a current of pure, dry H,S gas, and held 
at this temperature for 24 hours. After being 
slowly cooled they show a pyrite-like colour. During 
sawing pieces rapidly detached themselves from 
the sample V,, the sulphur content of which was 
40.65 per cent. The depth of the affected zone in 
the two samples was about 2 mm.; the sulphur 
content of this zone (sample V,) is given in 
Table IV. The change of the structure is seen 











Taste IV. 
Affected zone. | S—Content per cent. 
! 
——}-— NESE PAD ‘ 
Outside 37.3 to 40.65 
Middle | 21.5 ,, 29.3 
Inside | 0.9 ,, 20.5 





from the Figs. 3 to 7. Fig. 3 shows the structure 
of the untreated sample: Fig. 4 the top of the 
affected zone; Figs. 5 and 6 give the structure in 
a depth of 1 and 2 mm. from the top; Fig. 7 
shows the transition from the affected zone to 
the interior of the sample. 

Experiments with SO, Gas.—The samples were 
held at 350 to 400 deg. C. for 12 hours, in a cur- 
rent of pure SO, gas. After the treatment the 


oS ES 
cy Theh on sul- 


* 








Fie. 7.— x 600. 





is seen from the Figs. 1 and 2 which show the 
structure of the sample V, before and after the 
treatment respectively. The phosphide eutectic 
and the graphite are also attacked; in the pene- 


samples showed a thin cover of iron oxide which 
probably hindered the sulphur immigration, The 
increase of sulphur in the samples was very small 
but could be seen under the microscope. 
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EVANS’S ELECTRIC 
GYRATORY FOUNDRY RIDDLE 








wea saving accomplished by the use 
of our Electric Gyratory Riddle 
pays for the cost of the machine in a few 
weeks’ time. 


It will sift more sand with one 
operator than six men sifting by hand. 
In addition to this it mixes the sand 
better, and produces a better grade than 
hand labour. 


The machine is portable and may 
be moved to any place in a few moments 
(where a hook for suspension is available 
and electric current in service) and set in 
motion instantly. 








Motor and working parts are all 
above the sieve, thus preventing the sand 
from interfering with the operation of 
the machine. 


Power required, } B.H.P. 








JAMES EVANS & CO. (M/c) Ltd. 


BRITANNIA WORKS, 


lo sLackFriars, MANCHESTER. ) 
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Foundry Purchasing.— Vj. 


By Eric N. Simons. 


Probably the most important of the internal 
requirements of the buyer’s knowledge mentioned 
at the conclusion of the preceding article is an 
understanding of the part played by his depart- 
ment in the long process that begins with the 
arrival of a truckload of raw materials and ends 
with the departure of a truckload of finished or 
semi-finished castings. It is essential to him to 
know the relation that good and efficient buying 
bears to the prosperity of an undertaking. 

Before any business can make money it has to 
spend money. That is an axiom. Reducing it to 
its simplest elements, the man writing successfully 
after a situation spends money before he makes 
it, since he has to pay for his stationery on which 
to make his application, and probably for a stamp 
to ensure its being delivered when written. Until 
this foundation of good money has been put down 
no imposing edifice of profit or even of recovery 
can be erected. The one thing that justifies the 
establishment of this foundation is its strength 
when established. In other words, if money is to 
be spent wisely, good value must be received for 


it. It is the buyer’s task to make sure that this 
good value is forthcoming. The more care, 


thought, intelligence and skill he puts into his 
buying, the more surely is he establishing a firm 
basis for the future prosperity of the business. So 
much, of course, is A B C, of which few buyers 
are ignorant. But precisely because it is so easy 
and obvious, it tends to be overlooked in actual 
everyday existence. It savours of the trite and 
commonplace. phrase that none contradicts but 
that makes no real impression on the mind. There- 
fore it will be as well to look a little more closely 
into the relation of purchasing to overhead ex- 
pense and marketing costs, and to profits. 

Too many buyers are ignorant of the process by 
which a selling price is reached. This leads them 
sometimes into serious error, especially when buy- 
ing for re-sale. Broadly speaking, a selling price 
is reached as the result of adding together certain 
prime costs, increasing this amount by a _ per- 
centage to cover the cost of marketing, and 
increasing this again by a percentage to cover 
desired profit, the total representing the final sell- 
ing price. It is, of course, impossible to give 
figures that would apply to every class of casting 
manufactured, but, for the sake of example, a 
typical or nearly typical instance may be given 
that will show far more clearly than any explana- 
‘ion the relation of purchasing w selling price. 
Assuming an article to be sold at 48s. 6d. net, 
an analysis of the building up of this selling price 
would possibly reveal that raw materials roughly 
represented 16s., wages 9s. 6d., overhead expenses 
lls., marketing costs 5s. 6d., and profit 6s. 6d. 
Of course, this is a very bald analysis. Overhead 
expense could itself be split up into diflerent sub- 
(livisions, as could marketing costs, but for the 
present purpose this analysis will suffice. (It is 
not suggested that these proportions are fixed, 
whatever the product. There are probably no two 
articles alike in the building up of their selling 
price. In some instances overhead expense will 
be lower, profits higher; in other, wages and raw 
materials will be higher, marketing costs and 
profits lower; and so forth. But they do give a 
general indication of the share that raw materials 
sometimes have in the making up of a selling price, 
which is somewhere in the region of 334 per cent.) 
The selling price, in accordance with its lowness 
or height, is the most important factor in the 
securing of orders, and since it can only be 
reduced if the costs composing it are reduced, the 
possibilities of helping the busiress to flourish by 
bringing down the largest and first of these costs 
should be apparent to every buyer with imagina- 
tion. 

But although skilful and economical buying of 
raw materials will considerably lower the first item 
in making up a selling price, it must not be 
assumed that this concludes the service the buver 
can render. In the embracive charge known as 
‘‘ overhead expenses ”’ are many items that depend 
upon purchasing, such as repairs and mainten- 
ance, which involve the buying of cleaning 
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materials and tools, stationery for office use, fuel, 
and so forth. In two of the largest items in cost- 
ing, therefore, the buyer plays an important part, 
and can materially assist by his activities and 
efficiency the work of his colleagues in the selling 
departments. Since the percentage cf profit is 
based upon the aggregate of the four cost items 
indicated, the amount it represents can be lowered 
in proportion to the decline in the raw materials 
and overhead expense figures. For example, in 
the instance mentioned, if the buyer by intelligent 
work could bring down the raw materials figure 
from 16s, to 15s., and the overhead expenses figure 
from lls, to 10s. 6d., the selling price could then 
be reduced to 46s. 6d., i.e., 15s. plus 9s. 6d. plus 
10s, 6d. plus 5s. 6d. equals 40s. 6d. plus 15 per 
cent. profit—6s.—equals 46s. 6d. Thus, by saving 
ls, 6d. in his buying operations, it would become 
possible to reduce the selling price by 2s. (Nor 
must it be overlooked that by careful buying of 
catalogues and other printed matter, advertising 
space, and so forth, the publicity manager might 
he able to reduce the selling expense figure.) The 
importance of buying as a business function need 
not therefore be stressed. (In actual practice 
profits would, of course, be calculated ‘on 
returns,’ and not at simple percentages as shown 
above, but this strengthens rather than vitiates 
the argument.) 

The case given above, in which raw material 
forms the heaviest item in making up a selling 
price, holds good only of certain classes of cast- 
ings, where the raw materials are extremely costly, 
yet the amount of work upon them small. In 
many foundries the first cost of a product’s com- 
ponent materials is not high, but the casting has 
to go through so many manufacturing processes 
hefore reaching its marketable state that wages 
form even as much as 70 and 80 per cent. of ulti- 
mate selling price. But this does not make it anv 
the less necessary for buyers to concentrate on 
reducing selling prices by lowering raw material 
costs. Every additional process of manufacture 
involves the purchase of additional tools, supplies, 
and so forth, all giving the buyer opportunities to 
save money. 

It is desirable to draw special attention to these 
economic aspects of buying, because’ unless they 
are appreciated to the full, buying in this country 
is likely to fall short of perfect efficiency. Com- 
petition for the world’s trade intensifies with every 
year that passes. Apart from a few fluctuations 
this way or that, it is doubtful whether the wages 
expense factor will be raised or lowered to any 
appreciable extent, at all events during the next 
ten years. Railway, transport, and fuel charges 
are likely to remain heavy for some time to come. 
Other burdens upon industry, such as rates and 
taxes, cannot be expected to grow sufficiently 
light to permit of reductions in selling price 
adequate to overcome the existing handicaps to 
British export trade. There are only two direc- 
tions in which the British founder may find some 
alleviation of his price difficulties. The first, 
which is beyond the scope of this series of articles, 
is scientific marketing on a scale exceeding any- 
thing hitherto practised in this country. The 
second is economically sound buying, leading to a 
reduction in manufacturing and overhead costs. 
At the present time buying is probably better 
organised than marketing in the British foundry 
trade, but that state of affairs will not last for 
ever. It is probable that during the next fifty 
years more and more attention will be devoted to 
the possibility of reducing selling prices by means 
of better marketing. But there comes a point 
beyond which the results obtained by scientific 
marketing do not equal the extra cost, and at this 
point the possibility of further price reductions 
comes. Then the only remaining outlet is scientific 
puchasing. It is for these reasons that buying as 
an economic factor in industry is likely to increase 
in importance as the years pass. ‘The foundry 
buyer should therefore lose no time in grasping 
the precise relations of his work to the foundry 
trade as a whole. 








Townson & Coxson, Limited, Alliance Works. 
Essington Street, Birmingham.—Capital £10,000 in £1 
shares. Brassfounders. Directors: T. R. Townson 
and F. Bowers. 
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SIEMENS’ STEEL PROCESS 


BOILER, SHIP and BRIDGE PLATES, etc. ANGLES and all forms of Sectional Bars. TYRES and AXLES to all require 
ments. CASTINGS of all kinds and of Largest Sizes.  FORGINGS of every description. BILLETS, BLOOMS, RAILS. 


SPECIAL STEEL FOR CONSTRUCTIVE PURPOSES. 


The STEEL COMPANY OF SCOTLAND, ta. 


Head Office: 23, ROYAL EXCHANGE SQUARE, GLASGOW. 
Works: HALLSIDE, NEWTON and BLOCHAIRN, GLASGOW. 
CONTRACTORS TO HOME, COLONIAL AND FOREIGN GOVERNMENTS. 








Established 1872. Telegraphic Address: “‘ Steel, Glasgow.” 








GANISTER, CUPOLA BLOCKS, FIRE BRICKS, 
FIRE CLAY. 


Silica Bricks, Tuyeres, Stoppers, Nozzles, &c. 
STEEL MOULDERS’ COMPOSITION, SILICA CEMENT. 


J. GRAYSON LOWOOD & Co., Ltd. 


DEEPCAR, nor. SHEFFIELD. 


Telegrams: ‘* LOWOOD, DEEPCAR.’’ 
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Trade Talk. 





Two oF THE steel-melting furnaces at the Port 
Falbot Steelworks were htt up recently, after a 
stoppage of over 12 months. 

Tue Mostyn lron Works, Flintshire, which had 
been closed down for nearly a year, restarted on 
January 8, when one of the furnaces was relit. 

A CIVIC WEEK is being held at West Bromwich from 
February 27 to March 5 inclusive, which dates 
synchronise with the British Industries Fair being 
held at Castle Bromwich. 

THe WHITEHEAD IRON AND Street Company, Limirep, 
Tredegar, have secured a contract for the whole 
of the steel work required in connection with the 
Perak Hydro Power Station in the Federated Malay 
States. : 

THe Densy Iron anp Coat Company, Limirep, have 
already restarted two of their four furnaces. Pre- 
parations for restarting a third furnace are well on 
the way, and as soon as possible the fourth will be re- 
lighted. 

Tue Crvuciste Street Makers’ Assocration have 
been able to arrange with the coke makers for a 
reduction in price of steel melting coke. The price 
now arranged is on a basis of 41s. per ton delivered 
on works sidings, instead of 45s. per ton, the price 
quoted at the end of December. 

SIEMENS Brotuers & Company, Limirep, of Wool- 
wich, have secured orders to the value of £200,000 on 
competitive tenders from the Commonwealth of 
Australia, Postmaster-General’s Department, for six 
automatic telephone exchanges in the Brisbane area, 
comprising central 9,400 lines, with a satellite 
exchange at Paddington 1,000 lines, and four other 
satellites—Yeronga 700 lines, Bulimba 800 lines, 
Sherwood 700 lines, Nundah 600 lines 

Perrers, lLimirep, Westland Works, Yeovil, 
announce that their agents for the Bombay Presi- 
dency, Turner, Hoare & Company, Limited, have been 
awarded the gold medal in connection with the 
Bombay Presidency Agricultural Show, held at 
Poona in October, 1926. The award was in respect 
of a portable chain-driven pumping plant, comprising 
Petters & b.h.p. “S” type crude oil engine and 
Pulsometer 6 in. centrifugal pump mounted on com- 
bined four-wheeled trolley. 

IN VIEW OF CERTAIN inaccurate statements which 
have been published purporting to give details as to 
the scope of the proposed Anglo-French industrial con- 
versations and the composition of the delegations, the 
Federation of British Industries wish to state that, 
up to the present, no definite arrangements have been 
made on either point. The present position is that 
the idea of such a discussion has been accepted in 
principle by both sides, but that the details remain 
to be worked out, when an authorised statement will 
be issued. 

Proressor C. H. Descit was elected president of the 
Sheffield Society of Engineers and Metallurgists for 
the ensuing year at the annual meeting held in the 
Mappin Hall, Sheffield, on January 17. Speaking on 
the value of historical studies in industry, Professor 
Desch dealt with the origin of the steel trade in Shef- 
field, and showed how there had grown up a tradition 
of work in fine steel, which, he believed, was respon- 
sible for the course taken by the city’s later industriai 
development. The knowledge and skill of one genera- 
tion passed to the next. Social inheritance was a real 
thing, and was one of the most important factors in 
history. The following officers were re-elected : Vice- 
presidents, Messrs. S. E. Howell, A. J. Capron, Cosmo 
Johns, E. H. Saniter, J. P. Crosbie; members of the 
Council, Prof. F. C. Lea and Messrs. F. Atkinson, 
H. Brearley and H. C. Loving: treasurer, Mr. F. K 
Knowles; secretary, Mr. E. J. Thackeray. 

Writram Jacks & Company, in their exhaustive 
review for 1926, remark that last vear for the first 

and it is to be hoped for the last—time in our 
history we imported more iron and steel than all the 
other chief producing nations combined. We may 
now look forward more hopefully to a period of 
comparative immunity from the strikes and lockouts 
which have so gravely undermined the prosperity of 
the nation, but it is useless to quarrel about the 
division of profits until profits are earned. During 
the past four vears Great Britain has in many direc- 
tions paid a heavy penalty for her unflinching ad- 
herence to a policy of strict financial integrity. While 
she has struggled to balance her Budget, and meet all 
her financial obligations, Continental rivals have 
chosen the rosy path of evasion and inflation. They 
have sacrificed financial stability upon the altar of 
expediency. To Germany first, and latterly to France 
and Belgium, it has brought a fleeting prosperity, 
for which a heavy price must ultimately be paid. So 
long as the printing presses were turning out new 
currency whose internal exceeded its external value, 
then trade flourished. But the day of reckoning can- 
not be indefinitely postponed. 
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Contracts Open. 


—_— 


Bridgwater, February 7. —Cast-iron goods, lead 
pipes, water fittings, etc., for the Corporation. Mr. 
H. P. Bishop, borough engineer and surveyor, Muni- 
cipal Buildings, Bridgwater. 

Cairo, February 12.—Two  semi-Diesel engines, 
machine tools and vices, for the Ministry of Educa 
tion, Department of Technical Industrial and Commer- 
cial Education. The Department of Overseas Trade, 
35. Old Queen Street, London, S.W.1. (Ref. A.X. 
4092. ) 

Cheltenham, January 31.—Lead pipe, tin, wrought 
iron, steel, files, cast-iron pipes and castings during 
year ending March 31, 1928, for the Corporation. Mr. 
J. S. Pickering, borough engineer, Municipal Offices. 

Folkestone, February 1.—Cast-iron goods, iron and 
ironmongery for one year from April 1, for the Cor 
poration. Mr. A. E. Nichols, borough engineer. 

Johannesburg, February 10.—30 gearwheels and 50 
pinions, for the Municipal Council of Johannesburg. 
The Department of Overseas Trade. 35, Old Queen 
Street, London, S.W.1. (Ref. A.X. 4084.) 

Kirkby-in-Ashfield.—Steam pumping plant at the 
waterworks, for the Urban District Council. Mr. L. 
Leivers, water manager, Public Offices, Kirkby-in- 
Ashfield. 

London, N.W.9, February 14.—(10) Supply of 
castings for 12 months from April 1, for the Urban 
District Council. Mr. A. O. Knight, engineer and 
surveyor, Hendon. 

London, E.C.1, February 14.—(Tender No. 3) cast- 
iron pipes and irregular castings; and (21) sluice 
valves and spindles, fire hydrants, etc., for six or 12 
months commencing April 1, 1927, for the Metropoli- 
tan Water Board. The Chief Engineer, Metropoli 
tan Water Board, 173, Rosebery Avenue, E.C.1. 

London, E.C.2, January 24-26.—(a) Cold drawn steel 
boiler tubes; (b) steel tyres; (c) copper firebox plates ; 
(d) cast-steel axle-boxes; (e) petrol tank wagons, for 
the Bengal-Nagpur Railway Company, Limited, 132, 
Gresham House, Old Broad Street, E.C.2. (Fee, 20s. 
for (a) and 10s. each for (b), (c), (d) and (e), all 
non-returnable.) (Tenders due as follows: (a) and 
(b) on January 24, (c) and (d) on January 25, (e) on 
January 26.) 

London, S.E.1, January 28-February 1.—(2) 2,400 
pairs of chilled cast-iron wheels, for the Director- 
General, India Store Department, Branch No. 14, 
Belvedere Road, Lambeth, S.E.1. (Fee 5s. per set, 
non-returnable. ) 

London S.E.1, February 1-11.—(1) 3,000 sets of 
junction fishplates; and (2) two pumping sets, each 
833 gallons per minute, for the Director-General, India 
Store Department, Branch No. 14, Belvedere Road, 
Lambeth, S.E.1. (Fee 5s. per set, non-returnable.) 
Tenders due February 1 for (1) and February 11 
for (2). 

London, S.W.2, February 10.—Iron and steel from 
March 31, 1927, for six or 12 months, for the Lam- 
beth Borough Council. Mr. O. Cattlin, chartered civil 
engineer, borough engineer, Town Hall, Brixton Hill, 
S.W.2. 

London, W.8, February 3.—Heavy iron goods, lamp 
columns, gully grates, etc., for 12 months commenc 
ing on April 1, for the Kensington Borough Council. 
Mr. H. Rapson, town clerk, Town Hall, Kensington, 
W.8. 

Manchester, January 31. Ventilating grids and 
other castings for 12 months ending March 31, 1928. 
for the Public Health Committee. Mr. J. Irvine. 
manager of the drainage branch, Public Health De 
partment, Civic Buildings, 5. Mount Street. 
Manchester. 

Nottingham, January 26.—(a) Cast-iron pipes and 
specials; (b) lead and compo pipe and chemical sheet 
lead; (c) wrought iron and steel; (e) meters and re 
pairs; (f) wrought-iron tubes and fittings; (g) main 
cocks, unions and malleable-iron levers; (h) gun- 
metal castings: (i) small iron castings, during the 
period ending December 31, 1927, for the Gas Com- 
mittee. The Engineer and General Manager at the 
Gas Offices, George Street, Nottingham. 

Spalding, Februarv 26.—28 sets of centrifugal 
pumps, together with electric motors, automatic 
starters, etc., complete, for the Urban District Council. 
Mr. C. F. Murphy, chartered civil engineer, Lloyds 
jank Chambers, Morpeth. (Fee £3, returnable.) 

Sydney, N.S.W., March 9.—Two sets of electric 
overhead travelling crane equipment for locomotive 
workshops, for the Chief Mechanical Engineer’s Office 
of the New South Wales State Railways. The Depart 
ment of Overseas Trade, 35, Old Queen Street, London, 
S.W.1. (Ref. A.X. 4103.) 

Trawden, Lancs.—104 lineal vards of iron railings, 
etc. Mr. C. Crowther, Green Bank, Trawden, Colne. 

Walsall, Februarv 14.—(4) Castings from April, 
1927, to March 31, 1928, for the Rural District Council 
Mr. W. P. Young, district surveyor, Daw End. 
Rushall, Walsall. 








~UM 


January 27, 1927. THE FOUNDRY TRADE JOURNAL. 


89 





I am a ‘Collin Ladle’’ and can stand alone. 

I require no propping up, a boy can push me and use me. 
1 do not need a rail track to run on. 

I skim myself with my specially arranged spout. 

I am everything desirable and cheap. 

Try me and you will find all my claims true. 
































JOHN A. SMEETON, LTD. "contractors 


15, VICTORIA STREET, WESTMINSTER, S.W.1 




















TeLtecrams : “IRON BILSTON.” 


West Midland Refining (Co., 


Bilston. 








COLD BLAST IRONS 


O for Chilled Castings. oo 
Hg HA 
: Chills and analysis guaranteed. | | : 
na oe 
ane CHARCOAL ane 
“od REFINED HEMATITES = fc 


for Malleable Castings. 
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IRON AND STEEL MARKETS. 
Pig-Iron. 


MIDDLESBROUGH.—There is still not sufficient 
pig-iron being produced to meet the requirements of 
the steelworks, and consumers generally are, therefore, 
having to put up with such supplies as can be spared. 
Business is hampered accordingly, and there can be 
no hope of the market becoming normal until such 
time as the make is increased. The number of fur- 
naces in blast on the North-East Coast this week is 
43, one more than last week, and one or two more 
will be relighted. Although the resumption of pig- 
iron production since the strike has been more rapid 
than at one time seemed at all likely, it is also true 
to say that the demand from the steelworks has been 
much greater than was generally anticipated. Mean- 
while there has been no quotable change in price levels, 
though there would appear to be a somewhat easier 
tender. 

The hematite position is practically unchanged, 
though perhaps it is a little less difficult to arrange 
supplies. The price of East Coast mixed numbers is 
firm and unaltered at 90s. per ton. Bessemer mixed 
numbers are quoted at £4 15s. 6d. per ton delivered 
at Sheffield and £5 per ton delivered at Birmingham. 
Best special iron is in fairly good demand at 5s. per 
ton above these figures. Malleable iron, for which 
there is a brisk market in Birmingham, is quoted at 
£5 15s. per ton. 

LANCASHIRE.—Users have been buying cautiously 
ever since the blast furnaces resumed operations in 
the reasonable expectation that, as conditions got 
back to normal, supplies would be obtainable at much 
lower rates. Roughly speaking, current values are 
nearly 17s. 6d. higher than they were before the 
general strike, so that there is margin in plenty for 
further reductions. It is obvious, however, that the 
position is now modified by the higher freight rates 
which operate from the beginning of next month. 
An actual advance in quotations is out of the question 
so far as iron is concerned, a fact which, judging 
from the feeling on the Lancashire markets this week, 
is fully appreciated by producers. As, however, the 
aggregate additions to production costs at the blast 
furnaces will come into the reckoning in any future 
revision of pig-iron prices, the net result to the con- 
sumer is much the same. In the meantime there has 
been no marked disposition on the part of buyers to 
operate with any greater freedom in respect of for- 
ward deliveries, and what fresh business has been 
placed has been merely to cover early needs. 

THE MIDLANDS.—In the course of the next fort- 
night there will be no difficulty about getting supplies 
of quite a large amount of English pig. By that time 
more furnaces will be in operation in Derbyshire and 
Northamptonshire. At the present moment the 
Northampton furnaces are quoting from 80s. to 82s. 6d. 
per ton and Derbyshire 85s. per ton, both at furnaces, 
for No. 3 grade. Staffordshire No. 3 is quoted the 
same figure as the Derbyshire. 

SCOTLAND.—A reaction from the optimistic feel- 
ings which prevailed at the end of the year is begin- 
ning to spread over the pig-iron trade, for traders are 
all complaining that, instead of an improvement, there 
is much less business being done than during the 
period of the strike. The steelmakers are busy, but 
they have an accumulation of arrears to make up, as 
they were stopped altogether whilst the dispute was 
on. The founders, on the other hand, carried on 
practically to the end, and consequently have no 
arrears to make up. 











Scrap. 

In Cleveland machinery cast-iron scrap is still a good 
market at 79s. to 80s. per ton delivered, with ordinary 
kinds about 76s. per ton. The Welsh market does 
not show any signs of increased activity, and the 
expected improvement in the demand has not put in 
an appearance. All classes of cast iron have a fair 
demand, chiefly from steelworks, where it is used as 
a substitute for basic pig-iron. Good heavy in fur- 
nace sizes is fair at about 70s. Good machinery in 
foundry sizes, 70s. to 75s. Although in some sections 
of the Yorkshire market a fait volume of business is 
being transacted, there is not yet that general activity 
which was expected to develop with the beginning of 
the year. Foundry cast-iron scrap holds at 80s. to 
82s. 6d. per ton delivered. There is no great demand 
for electric steel scrap and turnings, and prices are 
unchanged. Some inquiries are showing for burnt 
metal scrap for the blast furnaces, but little actual 
business is reported. In Scotland heavy cast-iron 
scrap is still unchanged. Steelworks cast-iron scrap 
is still in better demand at 72s. 6d. to 75s. per ton. 
Heavy machinery cast-iron scrap suitable for foundries 
and in pieces not exceeding 1 cwt. is still quiet, with 
very few transactions. The price is around 82s. 6d 
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per ton, with few buyers. The same applies to heavy 
ordinary cast-iron scrap to the same specification at 
5s. per ton less. Old cast-iron railway chairs are still 
being offered around 82s. 6d. to 84s. 6d. per ton, but 
consumers are not interested just at the moment at 
these figures, although if pig-iron keeps firm and 
supplies of it become scarce, it is expected that old 
cast-iron railway chairs will be better sought after. 





Metals. 


Copper.—After further easiness, with standard cash 
copper sold at the lowest point touched since 1914, the 
market has ruled steadier owing to a relaxation of 
selling pressure and moderate buying by actual con- 
sumers. Prices of refined copper have remained dull 
at low prices, with occasional fluctuations. At the 
lower basis of values the domestic demand has not 
improved, consumers generally buying only sufficient 
copper to cover current requirements. Production 
continues to be in excess of consumption, and 
although in the aggregate large quantities are still 
being absorbed in the United States, the European 
demand is disappointing. 

Official closing prices of standard copper have been 
as follow :— 





£55 10s. to £55 12s. 6d.; Monday, £55 2s. 6d. to 
£55 5s.; Tuesday, £54 12s. 6d. to £54 15s.; Wednes- 
day, £54 12s. 6d. to £54 15s. 

Three Months : Thursday, £56 5s. to £56 7s. 6d.; 
Friday, £56 2s. 6d. to £56 5s.; Monday, £55 15s. to 
£55 17s. 6d. ; Tuesday, £55 2s. 6d. to £55 5s. ; Wednes- 
day, £55 5s. to £55 7s. 6d. 

Tin.—After slight fluctuations standard cash tin 
has become a little stronger. America was again buy- 
ing pretty freely, and, helped by fair support from 
large dealers, cash standard metal rl only im- 
mediately to fall again. A temporary rally followed 
a3 a result of more numerous inquiries, but the Ameri- 
can demand was kept in abeyance, and the market 
relaxed. Cash tin nevertheless was offered sparingly, 
and has since become firmer, so that the set-back is 
only trifling. Owing to damage by the recent floods 
some at least of the lode mines in Malay look like 
being handicapped over a certain period, and it is 
estimated in some quarters that a on in output of 
well over 1,000 tons will be incurred until mines and 
machinery have been restored to normal. 

Official closing prices of standard tin have been as 
under :— 

Cash: Thursday, £299 10s. to £299 15s.; Friday, 
£299 15s. to £300: Monday, £299 5s. to £299 10s.; 
Tuesday, £292 5s. to £292 10s.; Wednesday, £291 15s. 
to £292. 

Three Months: Thursday, £295 to £295 2s. 6d.; 
Friday, £294 5s. to £294 10s.; Monday, £293 10s. to 
£293 15s.; Tuesday, £288 to £288 10s.; Wednesday, 
£287 15s. to £288. 

Spelter.—Unfavourable statistics of ordinary spelter 
in the U.S.A., showing a large increase in stocks, 
have been followed by a sagging market on both sides 
of the Atlantic, and in London, after a fair turnover, 
values have become lower. Reports from the Conti 
nent show that consumptive demand is not good, and 
there are freer offerings from there. Furthermore, 
the Belgian figures are likely to show an increase in 
the production this month. The lower prices quoted 
have interested consumers in the United Kingdom. 

The following are the week’s prices :— 

Ordinary : Thursday, £30 15s. ; Friday, £30 8s. Qd.; 
Monday, £29 15s.; Tuesday, £28 17s. 6d.; Wednes- 
day, £29 7s. 6d. 

Lead.—Supplies of soft foreign lead are still coming 
forward on a liberal scale, and stocks are accumulating 
to a fair extent, but there is a lot of buying to be 
done, and any return of confidence might easily and 
quickly cause a sharp upward movement. Meanwhile 
there has not been much activity shown in the market, 
although the tone is latterly somewhat better. The 
influence of the animation in the copper market, com- 
hined with evidence of more interest from the Con 
tinent, reflected itself in values. English consumers 
bought fair quantities. 

The week’s prices are a ~. — 

Soft foreign (prompt) :Thursday, £27 10s. ; Friday, 
£27 7s. 6d.; Monday, £26 18s. Qd.; Tuesday, 
£26 8s. 9d.; Wednesday, £26 12s. 6d. 











AT THE LAST MEETING of the National Light Cast- 
ings Association, at York, Bailee King, the chairman, 
was presented with plate by the members as a 
souvenir of his golden wedding. The Bailee and Mrs. 
King are spending the winter months at Torquay. 

Dr. A. L. Norpury has been appointed senior 
metallurgist to the British Cast Iron Research Associa- 
tion. He was trained at Manchester University, and 
since graduation has been a lecturer at the University 
College at Swansea, where he assisted Prof. C. A. 
Edwards in many of his researches. 
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